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A Recent Visit to England. 
BY S. GROVES, M. FE 
rT. 


In the February issue of THE FOUNDRY 


a traveler tells of the trouble he found = in 


getting into the workshops of Europe: and 


yet sums up the result of his limited ex 


perience thus: 


“Of the mechanical conservatism that we 
hear so much about—the spirit that will not 
change from hoary traditions of how the 
grandfathers did: because Yankees or oth 


have new fangled notions—I am free to 


ers 


say there is less of it on the continent tha. 


You 
to find that plant in full bloom.” 


1 expected, must go to Great Britain 


That sweeping allegation was made with 


out a single illustration in evidence thereof: 


but then, proof was unnecessary, for, as 
Sairey Gamp said—‘comparisons are odor 
ous;” and to a certain Class of minds, an in 


like that about the bloom 


would be as “a 


hocent statement 


ing plant, sweet smelling 


savor.” It remimds one of Job and his com 


forters. The old Emir’s friends were trying 


to make him feel mean, and they succeeded 


int making him tired. IHenee, with quiet sar 


casmn he answered: “No doubt but ye are the 


people, and wisdom shall die with you.” 


A imanufacturer in Pennsylvania was 


warned by kind friends of the danger of his 


line of engines becoming “out of dates” since 


an improved type was being brought out 


by one of his competitors; and it was urged 
that the new engine would displace the old 
the and hold the 
veteran replied, let others do 


get start Inarket, 


style, 
The the ex 


perimenting, when they have put their fin 


ished work on the market [ can begin where 
they left off, and improve; having saved the 
ioney Which they spent in experiment. 

tliat 
United States got ahead in the industrial 


| heard it repeatedly said in Britain 
world by copying and improving English ma 
Now. free 


trade notions of buying in the cheapest and 


chinery,. the Britisher, with his 


Selling in the dearest market, is buying up 
machines 


labor-saving 


the best American 
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and 


applinnees—which have in most in 
stances been developed and perfected at 
great expense. With a serene smile, the 
Manufacturer on the other side of the At 
lantic will tell vou that with the latest 


American labor-saving tools and cheap labor 


he has no fear of tinal competition in the 


Inachinery markets of the world! 


Vilrlous 


fact 


eard at the 
Midlands, 


Was 


In presenting my 
the North 
Pittsburger 


the 
hid. 
onee refused admission to 
And 
and 


works in and 
nnd 


the 


of being a never 


vet IT was not 


workshops. when attempting to ex 


plain—time again—the advantages of 


American foundry and machine shop appli 


ances, T was invariably listened to. not with 


arched up brows and curled lip. but with re 
spectful credulity: for, just as the sneer 
has given place to re 
“Manila” 


“American 


about “Yankee blow” 


speet and admiration since and 


“Santiago.” so, scepticism about 


superiority in mechanies” is giving place to 


eandid expressions of belief. sinee the inva 
sion of English railroads—by Westinghouse 
air brakes, ete.: English streets—by ‘Tesla 
motors, ete.: English machine  shops—by 
Brown & Sharp milling machines, Tend) 


screw-cutting lathes, Niles boring mills, ete.; 


English foundries—by Roots’ positive press 


ive blowers, Tabor molding machines, ete, 


Some of our modern travelers—who are 


ereat authorities on the blooming of plants 


not to have heard of the remarkable 


seen 


increase in our export trade to Great Britain 


during the last vear or two: especially in mia 


chinery, This unexpected demand — for 


American labor-saving tools, ete... began dur 


ing the great engineers’ strike, when nearly 


every engineering establishment in the 
country was practically shut down 

In the great coal strike of 18 labor won; 
their cause was just The engineers’ strike 


Which terminated just before T crossed the 
Atlantic 


their cause was unjust. 


ended disastrously for the men: 


Popular svimpathy 


was with the men in the demand for eight 
hours, but when it dawned on the public 
mind that the trades unions claimed to die 
tate how many machines the men should 
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run, and refused to allow one man to take 


charge of more than one apiece, then funds 
fell off, and capital won. T know a firm of 
American tool builders, who-—-immediatels 
after the Hlomestead strike—were offered a 
bonus of $1,000.00 on every machine they 
could build which would displace one me 


Automatic machines do not go on 


chanie! 
strike. The British manufacturers have 
learned this lesson in trade economics also, 
hence the demand for American labor-saving 
machines. The advertising columns of the 
London “Engineer” and “Engineering” show 
that the British tool builders have profited by 
experience; the samples they have been Duy 
ing have manifestly been used to advantage 
John Bull is wise in his generation, and after 
all “imitation is the sincerest form of tlat 
tery.” 

Having cleared the ground of a) fallacy, 
Which still lingers in the minds of not a few 
foundryvmen—otherwise well informed I 
how proceed to reduce generalities to par 
ticulars by describing some of the things old 
and new which T saw with my own eves in 
the workshops of Old) England. 

The green tields were dotted with butter 
cups and red tipped daisies: the hedgerows 
covered with white hawthorn blossom, and a 
lark was singing gaily on the edge of a sil 
very cloud, as one bright May morn T wend 
ed my footsteps down from the litthe York 
shire town of North Ormesby to the furnace 
and pipe foundries of Cochrane, Grove & Co., 
locnted on the banks of the River Tees, 
about a mile—as the crow © flies—from the 
Middlesbrough railroad station. The plant 
covers some 26 acres, is one of the oldest in 
the Tronopolis, and when in full swing em 
ploys upwards of 2,000 men. The five blast 
furnaces and their equipment are among the 
most modern in the British Isles. Until 
very recently, three of them (as) regards 
size), were the largest in the world. No. 5 is 
and well 10’ 


, 


90-0" high, bosh 2o’-0”, 
YW diameter When this furnace wis 
turning out 950 tons of iron per week it was 
thought to be very wonderful; but about the 
same time I furnace, at the Edgar Thomp 
son Works, of the Carnegie Steel Co. 
which is S00” 
well 117-0" 


2700 tons per week; and has turned out 


diameter, bosh 23’-07%) and 


diameter, Was turning out 


over 8,000 tons per week since then. In the 
English furnace, however, Cleveland ores 
were used, containing only some 350 per cent 


of iron; whereas, the American furnace was 





smelting Lake Superior ores, containing, si 
62 per cent of iron. Moreover, the Eneglis 

blast pressure was only 5 pounds: wherea 

the American was 10 to 13 pounds, 

The English lining lasts from 11 to | 
years, the American linings about 3 vear 
This enterprising company were the first 
use Cowper's regenerative lieating stoves o 
a large seale, and whilst other firms wei 
hesitating about taking a leap in the dar! 
and forcing hot blast into their furnaces at 
temperature of 750 degrees, they were send 
ing it in at 1.500 degrees: saving 7% ewts, of 
coke upon every ton of iron produeed, and 
succeeded ino making a fortune before th 
others “got on to it.” The series of 13 stove 
20-0" diameter, 5070" high, ranged behind 
the tive furnaces, presented a very imposing 
appearance, Tere they have all the modern 
improvements in blast furnace — practice 
Gijers’ calcining kilns; Roots’ boilers, 100 
vertical blowing engines, Berryman condens 
ers, Cameron pumps, vertical water Dbalanes 
hoists, for carrying the material up to thy 
charging platform; hydraulic apparatus for 
lowering and lifting the bell; but, perhaps 
the most interesting economy was Hlawdon's 
sing disintegrating apparatus. This device 
cousists of an endless chain, 40 or 50) feet 
long, carried over sprocket wheels at each 
end. On this slowly moving chain is fixed a 
series of shallow saucers, into whieh trickles 
the molten slag from the furnace spout 
The chain—midway between the ends—ips 
into a tank of cold water, thus breaks up th 
shallow pancake of lot slag into small pou 
ticles. Underneath the terminal wheel is a 
wrought iron truck, into this truek the sau 
cers in their continuoms journey keep ce 
positing their slender load of brittle flakes 
of slag. When full the wagon is hauled by 
a locomotive to the river side, where it is 
tilted and the lond of slag discharged down 
a shoot into a river barge, having a false bot 


tom. This barge is towed out of the river 


to the sea by a steamboat, and when. fai 
from land the bottom of the barge is dropped 
and the slag sinks into the deep blue wate! 
of the German ocean. 
the Cleveland ironmasters had been the dis 
position of the waste products; for the 
inarshy lands on the shores of the river hia 
heen largely tilled in, and the vicinage of thy 
numerous furnace stacks was becoming dis 
figured by the huge, unsightly mounds of! 
slag which the traveler sees | everywhere 


standing out in grim relief against the sk) 











A serious problem to 
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tut necessity is the mother of invention, 
nd now some send the slag out to sea, 
thers convert it into cement and bricks, 

hile at the Eston Steel Works it is utilized 
somanure for agricultural kinds. At) the 
djoining Tees Tron Works, a large percent 
ve oof the molten slag is converted into 
jineral wool—a valuable non-conductor of 
eat and sound—used as a covering for boil 
ers, steain pipes, core oven roofs and doors, 
oaeking between floors and ceilings of publie 
buildings, ete. This was the first plant of 
he kind in the world. ‘The process and mit 
chinery were invented by Mr. Charles Wood 

lnte manager of the furnaces from which 
the silky, fibrous slag was made—who was 
iso the pioneer in the investigations as to 
the value of silicon, as the dominant factor 
in foundry mixtures (see Tron and Steel Tn 
stitute: Journal, 1886); a theory whieh has 
heen reduced to a science by Mr. W. 4. heep. 
of Detroit. 

Across the River Tees—with its flotillas of 
barges, bringing in sand for the foundries, 
carrying out slag to the sea; with its fleets 
of powerful steamships bringing ino ores 
from Spain and Sweeden; carrying out pis 
iron, steel, pipes, ete. to the ports of Conti 
nental Europe and the colonies—-one can see 
from the Ormesby furnaces the extensive 
Port Clarence Works of Bell Brothers; the 
presiding genius of which is Tsaae Lowthian 
tell. known throughout the industrial world 
as the “Nestor” of furnacemen, and whose 
work on the “Chemical Phenomena of) the 
Blast Furnace’ is an acknowledged classic 
Phe eight furnaces at Port) Clarence are 
equipped as completely as those of his great 
rival. Charles Cochrane, on the other side of 
the river—who, by the way, was numbered 
with the mighty dead during the time of my 
visit. And to show that advanced Knglish 
nunufacturers are determined to | Keep 
abreast of the times, LT may say that a well 
known Pittsburg consulting engineer re 
coived a telegram from Isaac Lowthian Bell 
just before T sailed for Great Britain, asking 
how mueh he would charge to consult for a 
tnonth: the answer was $5,000.00 (five thou 
sand dollars); the reply from Port Clarence 

as “Come.” And when — was inspecting 
© Ormesby Tron Works that Pittsburg me 
chanieal engineer was imparting his knowl 
edge of the latest blast) furnace improve 
ents in) Amerien oat the Port Clarence 
orks on the other side of the river. That 


did not look like the “mechanical conserva 


tism”” which a distinguished traveler alleges 
he recently found among the moss-grown 


industrial establishments of Great Britain. 
The Melting Point of Cast Iron. 


By DR. R. MOLDENKE 

In the rapid) development of the art) of 
founding into a distinet division of a great 
branch of applied science, one point seems 
to have escaped general researeh, not be 
cause it Was hot recognized, but because the 
proper appliances were lacking. This is the 
question of melting and casting temperature, 
a question all foundryvimen deal with daily, 
vnd whieh for some branches of the art 
Ineans either a suecessful cast or an utter 
failure. 

The question of whether silicon affects 
the condition of the carbon contents of a 


does 


at 


casting or hot is coming up again. as it 
periodically, analyses by the dozen being 
quoted to substantiate statements made on 


either side, and yet we see only an oe 


casional statement that the temperature con 
ditions were as nearly the same as possible, 
What proof is there of this’ The w riter 
has taken the temperature of a ladle of iron 
Which to the eve seemed as hot as melted 
steel, and yet another ladle full of iron of a 
different: Composition, which was dull red. 


contained the hotter metal of the twe 


Again from the same tap differences in tem 
perature were found running nearly 200 de 
erees FF. The castings made with the two 


extremes in this case, though of the same 


silicon contents, differed widely in the pre 


portion of graphite to combined carbon for 


the same thiekness of seetion 


No wonder we are told. that the silicons 


(do not play so important a part. In one of 


the determinations deseribed later on. oa 


Pplece of cast irom was placed side by side 


With some ferro-chrom, both being under 
the same cupola conditions. The compar 
atively thick piece of cast iron heated quick 
Iv and melted before the thin piece of ferro 
chrom, though showing the meltine heat of 


Thus it 
Will be seen that the eve is no eriterion of the 


the iron, was thoroughly red hot 


degrees of heat present when they vet into 
the high ranges. 

Those who cast heavy work kuow. the 
danger of pouring either too hot or too eold. 
and many are the devices made use of to 
test the heat of a ladle full of melted iron. 


Since these methods are empirical at best, 
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how will we know at least approximately 


the temperature of our melt’ Only by a de 


vice capable of withstanding such a severe 
usage, In looking about for such an instru 


attention of the writer was hatur 


ment the 


ally directed to the latest and admittedly 


the best form of a pyvrometer for very high 
temperatures, the Le Chatelier. This con 


sists essentinilv of two pieces of wire off a 


} = : Ey 
/ == 
hhf 3s 
EW ae . : 
: tr 
\ F 
| 








bl. 1—SECTION THROUGH PYROMETER 
slightly varying Composition, a heating o 


the junction of which produces a current 


elec trle t\ proportioned io the degrees ol 


heat applied. The amount of this current i 


Ineasured by 


meter, and thus we can read off the heat at 


any convenient distance rapidly and with 


surprising degree of accuracy. 


Unfortunately, this wonderful instrument, 
ohe Wire of which is of platinum, the other 


of an alloy of platinum and 10 per cent ot 


aw suitably calibrated galvono 


directly in the melted iron—there would soot 
be an end to this expensive thermo-couplh 
The long porcelain tube which protects 


When used in kilns is worse then useless jt 











é 


METER 


no ladle full of metal and so at the sugges 


the rare metal rhodium, cannot be immersed 


2 TWO FORMS OF LE CHATELIER PYRO 


tion of the writer the Pittsburg represent 


atives, the Vulean Mfg. Co... set about 


ti 
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emedy the matter and devise some pro 


ective cover which would allow experi 


nents of this kind to be carried out readily. 
advan 
trial, 


the 


period oft 


fhe outcome, while not having 


eas vet of an extended 


vas nevertheless so happy a solution that it 


s presented to-night for the first time and 


» the Pittsburg Foundrymen’s Association 


vith the hope that much of value may be 


learned. with it, in our daily work, 


With the 


hot only 
connection intri 


still 


hut also in MAA 


te problenis before 1s which await 














FIG. 3 METHOD OF USING IN I 


\DLI 


solution at the hands of those willing to give 


1 


their time and energy to such an exacting 
study. 

ig. 1 shows 2 section through the instru 
nent The platinum wire will be noticed 


running from the terminal box through an 


on pipe ending at the inner side of the 


woint of the clay tip Ilere is the button 
ide by the fusion to the other wire of plat 
num and rhodium alloy whieh runs back, 


arallel to the platinum wire, to the termina 


1OX soth wires are covered with asbestos 


Oo insulate them from each other and from 


he iron frame as well as to serve as a pro 


101 


tection in case the tip breaks while in the 
The 


tion holding the ¢lay 


molten iron. interchangeable connec 


tip allows it to point 


out straight for use in small ladles or in ex 


perimenting, or it may come down at 


angles for taking temperatures in) large 
ladles full of metal. A third form, not com 


pleted in time for illustration purposes, has 
a ball and secket joint which allows the tip 
to stand out at angle, \ 
shield lined with asbestos protects the hand. 

Mig. 2 


any novable 


two of the 
Fig. 3 


Porm In the 


shows styles of the 


pYrometer, and the method of using 


the aneular terminal box 


are 











hits $-APPARATUS FOR DETERMINING THE 

MEIL.TING POINT OF CAST IRON—SipE View 
placed the COMMCETIONS whieh nllow WIres of 
why convenient leneth to run through the 
nhdle ane connect wit the galvanometer. 
The galvanometer-itself is a “D’ Arsonville.”’ 
specially tten up and calibrated for indus 
trial purposes Phe original form with the 
reflecting mirror, and capable of reading to 
one-half of a degree at these high temper 
atures, was found too cumbersome and deli 


ute for factory use 
The 


though protected by a 


sensitiveness of the couple, even 


refractory material, is 
cold 


that 
the 


such plunging it into the melted 


Iron obtained in 


When 


eorrect rending is one 


minute and three-quarters, properly 
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heated up to redness beforehand, however, 
this time is reduced to not many seconds. 

It would be beyond the scope of this paper 
to show the many uses to which such an in 
strument can be put in the steel and iron 
trade, On the question of annealing alone 
it will paw for itself in a short time, and 
when its capabilities in foundry practice 
come to be investigated and generally under 
stood, one more safeguard will be added to 
those already helping us to increase the 
efficiency of our plants. 

We come now to the subject matter itself. 
You will all remember the recent discussion 
on the melting of white and gray irons, Mr. 
West's elaborate experiments  contirming 
our daily experience. Yet the correctness of 
the conclusions were questioned, and while 
the peculiar phenomena observed in the be 
havior of carbon with iron make any positive 
statements rather hazardous, vet the melt 
ing down of a lump of iron, and taking its 
temperature while doing so, should stand as 
2 final determination of its melting point as 
viewed from the entirely practical side of 
the question. This is the consideration we 
have to deal with daily in cupola and fur 
nace, 

The material experimented with was gath 
ered for several years, some of it being fur 
nished by Mr. Jos. Seaman, Mr. Thos. 1). 
West and Mr. J. E. McDonald, members of 
this association, and the especially interest- 
ing alloys by Mr. R. MeDonald, of the 
Crescent Steel Co. 

There were 48 pig irons, embracing both 
foundry and Bessemer brands as well as 
softeners, Inade with coke and with char 
coal, both cold and warm blast. Seven of 
the cast irons were of the shape seen at A, 
lig. 4, being melted right from the tip. The 
balance of the 15 specimens were of the 
sand and chill rolls made by Mr. West in his 
recent experiments. Two steels and nine 
alloys of chromium, tungsten and man 
ganese with iron, complete the list of 73 
specimens, 

The melting was done in an assay furnace 
converted for the time into a cupola. Fig. 
gives a front view of it while in full opera 
tion. A jet of steam entering the stack in 
the side near the top induced the blast, the 
air being drawn in all around the bottom. In 
this form it is really the “Herberz” cupola 
of European fame and excellent for small 
diameters. A hole was broken into the wall 
just below the charging door, which must be 





kept closed when not used. This hole al 
lows the introduction of the pieces of pig 
iron, ete. After heaping up enough coke t 
last for some time, the piece of pig iron (ot 
full section and about five inches long), was 
driven into the bed, surrounded by incan 
descent coke and the opening closed wit! 
a tile, After it was red hot the tile was re 
moved, the pyrometer inserted and pushes 


against the center of the pig where the bor 


TABLE 1.—PIG IRONS. 








h— r a 
a y ae 
of = - = = 
3 a : ct Z 
6 o) BU) € = ce = 
2 3 < oO i OF a, i 
1 2030°F. 3.98 14 10 24) 0 
2 2040 3.00 ce 28 11 16 4 
240 3.74 14 .o8 1b 172 AS 
! 2070 3.70 cde 26 09 19S aL 
2100 3.52 54 AT .20 2) Da 
3.48 ies Lob .09 .240 4 
3.22 0S Ba 09 142 3s 
4 20 45 18 . 19S ONT 
2.28 1.14 42 13 ISS tad 
2.27 1.80 AD 1.10 1.465 Us) 
Zao 1.58 42 16 ALD 4 
1.96 1.00 By (3 63 O97 aw 
1.93 1.69 52 .16 LT60 3H 
1.87 1.85 Db 45 713 O27 
1.84 1.95 56 3 ATS 022 
1.72 mike 1.88 4 446 (PS 
1.69 2.40 1.8] 1) 1.602 nin) 
1.54 2.08 2.02 ss] 632 ALD 
1.49 2.26 2.54 ae) .o49 LORS 
1.48 2.00 1.41 1.30 16S 5 
1.47 ie SY AS 14 O87 
1.36 1.65 32 .160 iT) 
1.3 1.25 76 170 { 
1.31 1.69 46 OS5 “) 
1.24 05 26 201 20) 
1.23 1.20 PY | 200 ale 
1.12 1.13 24 O89 7 
oO 1.09 .oo 176 O14 
7 1.3 42 15S 03) 
S4 2.58 17 2.124 0 
SS 1.97 a) 10 JOIN 
SO 1.30 59 Li2 4 
SO 1.29 a1) 218 ) 
St 2.21 20 All (4 
07 1.32 .20 205 be 
a 1.) 61 094 0 
MW 2.19 65 1.518 4 
3S 3.43 2.44 BY 22 Ts 
st 5 3.44 2.07 28 44 ny 
4) 200 ) >.70 3.29 SZ nol ‘ 
1] 2260) 24 4S 2.54 0 RD 
2 2280) 13 3.45 2.40 a O82 0 


SOFTENERS, FERROSILICONS, AND SILI 
CO SPIEGEL. 


1 1) oN yf 12.30 16,98 
5 eee 1.82 47 12.01 1.38 
2080 r Aap Ut § 72 10.96 1.34 
th 215% 1.35 1.60 9.40 32 
17 = 2145 1.57 1.36 8.93 39 
{5 2170 1.77 1.80 4.96 39 


ings were taken for the analysis. The tem 
perature as registered by the pyrometer ros¢ 
rapidly, then more slowly, remaining sta 
tionary while the iron melted slowly. Ther 
as the point finally beeame uncovered the 
temperature jumped up, going above 2.600 
degrees FF. In this way the results noted in 
the tables below were obtained. 
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It took much patience, a loss of a few a ragged surface. TFerro-manganese samples 
amples, and a number of broken tips to ac- wecame soft and mushy, exhibiting a eo. 
omplish all this, but on the whole the re- sistency of putty before, finally running 
sults given are as good as could be gotten down. Ferro-tungsten behaved in the most 
inder the conditions prevailing. The coke marked way. As it melted it acted like 
urning up would let the iron drop a little, white iron, but instead of chilling quickly it 
ind a failure to adjust the pyrometer to suit rin through the coke, coming down the 
the opening being closed by a piece of sheet spout in thin streams like white hot quick 
ron, to prevent undue cooling by air drawn silver, only setting after collecting in a pool 
TABLE 2.—CAST IRONS 
5 
< = wh = 
id = a = c = Remarks 
= C = c c a = 
= C bE mn = 
. 2 0 O Th A pa So } = 
19 2000°R. 4.67 08 ay) 22 266 44 Cast into chill roll (Mr. West) 
) 1a 4.20 4) .63 33 DA O40 as s6 * 
1 2O10 4,08 oF So 6 287 O40 dry sand. 
52 2000 3.90 16 7 66 240) 30 chill roll (Mr. West) 
52 3.62 72 14 103 O21 dry sand 
4 3.48 AT 09 1) 32 
a 3.40 oa 2 07 1M 029 
af 1.63 2.27 1.46 0) 092 032 zi a 
7 1.60 3.16 59 25 271 O48 No. 48 in sand rolls (Mr. West) 
58 1.57 2.00 66 al 237 040 No. 49 “ a “ 
4 1.22 2.66 1.69 17 27 W37 Cast into dry sand, 
“0 1.20 2.90) TH 66 248 030) No. 51 in sand rells (Mr. West). 
(il BS 4 3.57 2.09 133 2 42 Cast into green sand. 
rr 1.45 1.28 11.04 S Remelted ferro-silicon No. 5, cast 
2s into chill roll (Mr. West) 
62 2080 1.81 1.36 611.70 1.00 Remelted ferro-silicon No. 5, cast 
into sand roll (Mr. West) 
TABLE 3 
7 3) 3 fs 
a7 1.00 3.16 Gray 
19 1.67 On White same ladle 
DS 1.57 2 CIPay 2200) 
71 1.4) 20 White 19 same ladle 
00) 1.20 My Griaty 2250) 
ies 3.50 16 White Wm) same ladk 
TABLE 4.—ALLOYS AND STEEL 
fon = = oS = % Remarks 
ss 2S > S S of 
7 s i a U 
ti 2450° 1 1.18 21 19 Steel 
a) 2350 1.02 9 1.27 3.40 6.21 Steel 
16 ON) 39.02 Ferrotungsten 
H7 2240 ; ; 11.84 Ferrotungsten 
GS a » 02 1.45 S1.40 Foerroimanganest 
ao P10 (48 14 $4.50 Morromanvanese 
70 240) 6.80 62.70 5 ‘ frorrochrom 
71 6.40 19.20 Forrochrom 
72 2260 1.20 19.10 ; Forrochrem 
% 2180 1.40 5.40 Forrochrom 
n), meant a break in the tip, which, while in the pan of sand. 


not affecting the results, caused subsequent The cupola was fluxed heavily with fluor 


delay and trouble. 


The folowing general observations were 


spar to take 


Case 


of a furnace 


of 
full of 


the 


ash, 


for 


it was a 


incandescent 


coke 


nade : The white irons held their shape, the 


the 


ind only one piece of iron in it. The aceoru 


ron running from bottom 


The 
rons became soft, dropped in lumps, leaving 


nnd 


sides panyving tables give the results 


reely, leaving smooth surfaces, ray Kor a better comparison of the melting 


points of the same irons cast into sand and 
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nto chills, as made by Mr. West, the aecou. 
valving table is given: 

The tables of the pig and cast irons have 
heen arranged according to their combined 
carbon contents, for it is evident that with 
few exceptions the melting points increase as 
the combined carbon goes down, this being 
the case independent of the amount of graph 


ite present. One could hardly expect: any 











hIG. 5—-APPARATUS FOR DETERMINING THE 


MELTING POINT OF PIG IRON—Front View 


thing else for that matter. gray cast iron 
being really a steel with a lot of mechanic 
ally mixed graphite, and white iron a com 
bination of carbon with iron. Alloys melt at 
a lower temperature thany any of their con 
stituents, and so also white iron, really an 
alloy of carbon or some carbides of iron with 
iron, should melt sooner than the purer iron 
in the gray variety. 

The fact, however, that steel melts at a 
much higher temperature than the grayest 


of irons in the table, shows that there ar 
other considerations that are not to be over 
looked in studying the molecular physics o| 
cast iron. The principal reason for this low 
ering of temperature is the supposed solutio. 
of the graphite in the iron before actua 
melting takes place. To what extent thi 
oceurs and under what circumstances is ne 
known, but may account for the differenc: 
in the melting points of steel and gray iron 

Again, in melting steel in the cupola, com 
mercially, an absorption of carbon from the 
fuel takes place, the melting point is doubt 
less lowered a little, and the results obtaine 
are tangible, even though care must be take! 
to get the whole of the charge down before 
pouring. In the air furnace the steel ab 
sorbs carbon by contact with the pig ire 
charged and melts off, the wasting o 
wrought iron or steel poking bars used for 
rabbling giving evidence of this occurrence 

The writer is especially pleased to see the 
full corroboration of Mr. West's elaborat: 
experiments with the melting of white and 
gray irons. The contrast is) remarkably 
sharp, and on the whole it Shows us that sci 
ence and practice go hand in hand admir 
ably, no matter what the tield may be. What 
ever theories may develop regarding the 
melting of iron, whatever the effect of 
or low 


high 
phosphorus, silicon, manganese and 
sulphur, may be shown to be on the melting 
point of an iron eventually (the present 
series of irons not being well enough adapted 
for this phase of the question(, the results 
here given are, it is hoped, of sufficient value 
to stimulate further research of practical 
Value to the founders of cast iron. 


Cataloging Patterns. 


By I. B. THOMAS, 


As a foundry grows in age and 


size one 
of the greatest problems met with is how 
to properly store the numerous patterns 
This involves not only having a suitable 
fire-proof building in which to keep them 
and one where they will be free from mois 
ture, but an easy method of locating enc! 
individual piece, no matter how small. The) 
must be so arranged that each one can be 
gotten at without removing half the others 
and finally have to give the job up and make 
a new one because you “cannot remember 
Where you last put it.” 

In our shops we have something like 2S, 


(WH) patterns for iron, brass, bronze, ete., 




















“TREFOUNDRY. 105 


ind are just completing a task which if Our first move was to number the sections 
started in time is not difficult, but with and shelves in the pattern storehouse. This 
19.000 miscellaneous patterns, besides our building is 50 feet by 100° feet. two (2) 


PATTERN NUMBER. METAL SECTION. SHELF. WHEN MADE. 


23159 Brass. 932 € 7-14-90 





DESCRIPTION: /€é, used Onl sleain brake. TRACING NUMBER. 
Millwood C. & C. Co., ng. No. 2. Made from 
Sample. 


O 


FIG, 1 
regular line of work. more or less carefully stories and a loft, with a platform midway 
recorded in numerical order in books, whieh of each story, really making tive () stories, 
Will wear out, and no means but memory to Shelves about five or six feet deep extend 
locate them on their proper shelves, it) be around all four (4) sides and there are two 


Locomotives—loreign Roads. 
SS 





7cee, sleam brake. 


Millwood Coal & Coke Co., ling. No. 2. 


Oo1"= 
PATTERN NUMBER. 2351 () 


ant ° 
REMARKS. 
Pid, 2. 
omes quite a hereulean task to catalogue (2) rows in the center. These we divided 
tnd arrange them, though one which will into sections of about six (6) feet in length 


ever be regretted. and numbered them in a similar manner toe 
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houses on the opposite sides of the aisles, 
viving letters to the shelves. In order to 
keep as much uniformity as possible, sec 
tions directly above one another have the 
same number, except a new hundred, so 
that we know that all sections under number 
“ww are on the first floor, 200 to 309 are above 
the platform on this floor, ete., and above 
SM in the attic. 

We believe for this class of work there is 
Ho system of cataloging so adaptable as the 
card system; one of the greatest argu- 
ments in its favor arising from the fct 
that patterns are so frequently attered to 
suit other work or possibly destroyed. It 
is very desirable to have such information 
regarding them where it can be found. With 
au book your space is very limited, but with 
the card system if necessary a second one 
can be given to a single pattern in order to 
have all the information together. Index 
ing a book is always unsatisfactory, as you 
are sure to fill up the allotted space for 
some particular letter long before the oth 
ers, While with the cards one can expand 
indefinitely, putting in as many subdivis 
ions as convenience demands. 

As our books were in almost constant de 
mand in the foreman’s office, it was neces 
sary to copy on sheets such records as we 
had of our patterns, arranged in numerical 
order. 

We then started in our attic, took out 
each pattern, checked it) with the sheet, 
added any additional information collect 
able and assigned the patterns and = core 
boxes, if any, to a particular section ane 
shelf, marking this on the sheet, and also 
stenciling it on the pattern as :—932-C. This 
last is very essential to prevent confusion 
When pattern is returned from the foundry. 

Irom these sheets two (2) ecards similar to 
Figures 1 and 2 were filled out) for each 
pattern. Number one (1) is for the numer 
ical catalogue and contains all the informa 
tion ordinarily required, including its num 
ber, kind of metal of which the casting 
should be made, location, date when made 
(by which we are able to obtain its cost by 
reference to our time book), the description 
of the article and, lastly, the model from 
Which it was made. Ordinarily a drawing 
number would appear here, but in this case 


the cnsting was evidently to replace oa 


broken one, and the other pattern was made 


direct from this. Card No. 2 is for the in 
dex proper This is where great care and 


good judgment must be exercised, as on 
the proper wording of this card depends the 
usefulness of the catalogue. In the cas: 
cited anyone hunting this pattern would 
naturally turn first to Locomotives, then 
Foreign Roads and tinally to Tee for Stean 
brake. Ile would then have to consult th: 
numerical index and under No, 23159 would 
find the location of the desired pattern, as: 
rection 932, shelf C, after which any person 
could lay his hands on the pattern with lit 
tle difficulty. 

If a pattern is ever destroyed we will re 
Inove its numerical card (Fig.1) to a special 
drawer in the cabinet and mark the fact 
on the index card. The number can then 
be tilled by a new pattern. The hole in 
the lower portion of the card is very essen 
link A brass red is run through this and 
locked in place. One man is then made re 
sponsible for the catalogue and it is) im 
possible for the several others who hive 
occasion to make use of it to forget to re 
nlace a card 

We have a special place where we stor 
our snap boards and have employed a sim 
ple but effective method of locating these 
There are about 455 boards, with numbers 
ranging from one (1) to 28,000, just as chance 
determines, 

After properly sectioning the shelves and 
numbering them we procured a book of 
just 100 pages. numbered from 0 to 99, and 
use the system of indexing by the last two 
(2) numbers of the pattern. Suppose we 
Wish snap board No, 1626, we turn to prtiyee 
26 and find in a second 1626—C—t; so we 
know it is section C, shelf 6. soards 26 
16, 25ORG, ete. would also be on this sami 
page, but as there are but 435 numbers 
distributed through the 2S,000 it is seldon 
one has more than eight (S) or ten (10) num 
bers on one page. This system is a splen 
did one for similar cases where you have ;: 
record to keep which involves a compara 
tively few numbers scattered promiscuouslys 


through several thousand. 


‘‘Dirty Iron.’’ 


By P. R. RAMP 
The above topie is one very often dis 
cussed by the molder. Should he, throug! 
carelessness, make a dirty mold, very often 
When told of the bad werk, his excuse will 


be “dirty iron.’ The way T understand the 


























‘Xpression 


“dirty iron, or what the average 
molder means by the same is this: 
The iron when it comes from the cupola 


s dirty, the impurities being thoroughly 


mixed with the liquid metal do not rise to 


the surface, and in most cases the mold is 


wured, the dirt going in with the iron, it 


1 


well mixed and failing to rise to 


being so 
the surface, where it could be skimmed off, 
causes a dirty casting. ILence a most care 
liable to 
and not be at all to 


ful molder is loose his work or 


make it very dirty 


blame. Now it is amusing how a molder 


will cling to this theory like a drowning 


nigh to a straw, with the assurance that it 
will 


Inhnecent AS 2 


excuse him and make him appear as 


babe as to the cause of the 
dirty work he has produced. 

Although 
iron, the 


there may be cases of actual 


dirty careful molder is very sel 


dom troubled with the same. tle will un 


doubtedly hear his fellow-workiman com 


planing about dirt in the iron, but if he 


nitkes a clean mold, and insists on skim 


ining every time he pours, he will have no 


trouble. 
iron some 


ladle of melted 


men seem to think it is necessary 


In skimming a 
for them 
Wives av 
liable 
iron!” 


«© use the skimmer like their 


Such skimmers are 
Dirty 


The object of skimming is to hold back all 


beater. 


ah egg 


to lnake some one cry out, 
the impurities * that 
ladle, 


them 


rise to the top of the 


slag. ete., thus preventing 


such as 
from entering the mold. The fashion 
molders have, of holding the dirt back with 
the skimmer until the mold is half poured. 
then taking it away to light the vents, caus- 
half to be 
often is the cause of 


he the other poured without 


skimming, very dirty 


work. If a man is pouring a mold that must 


have the vents lighted he must have one to 


skim and one to light vents. 


A short time ago one of my molders was 


inuking some lower shells for a gas meter, 


weighing about 500 pounds, very light for 


their size, shaped like a kettle, 


with 


made bot 
ladles, 
turned out to be 


om side up, and poured two 


One of the castings very 


dirty. LT took him out into the cleaning room, 
showed it to him and asked him what was 
he matter with it, and how all that dirt 
vot into it. He replied, “Dirty iron.” and 
NXplained that the dirt, being in the iron 


ind not rising to the top of the ladle. so it 


skimmed. off, poured in the 


ould be 


Was 
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mold, causing dirty castings, thus 


making 
Ine responsible for his bad work. “He might 
have gotten off on this frail excuse had he 
explained how [| happened to give him dirty 
iron in one ladle and clean in the other, for 
according to his theory that was the ense, as 
there dirt on but 


Was slag or 


the shell, 


one side of 


right above the While the 


other side had not the slightest indication of 


gate, 
dirt or slag. My advice to him was to have 


a good skimmer, and to all “dirty iron” 


molders the same. 


Chilled Roll Making. 


By C. F. LOGAN 
A late writer, ascribing certain causes for 
chilled 
interest in the sub 


the frequent failures of rolls, has 
awakened considerable 
ject, still further discussion of the 


topic may prove profitable. 


and a 
Some able writ 
ers have given the matter much attention, 
and by elaborate experiment have adduced 
results seemingly at conflict with prevailing 
theories among manufacturers. 


that the 


The experi 


ments indicate inner, grey body 


of the roll is in a state of tension, and that 
chilled 


compression. 


the outer, portion is in a state of 


The author is right in his po 


sition, and, though his experiments may 


contradict the theories held by clerks in roll 


foundry offices, and foundry officers who 


have inherited their positions, vet. to prae 


tical men in roll-emaking, the discussion 


sounds like a school-boy discussing astron 


omy. TI believe in the spirit of emulation 


and rivalry; but it may be carried too far, 


and, as often happens, impracticable ideas 


may be put forth. 


There is a growing tendency among chill 


roll manufacturers to deprecate the manner 


in Which the roll is worked in the mills. 


We have also been informed by lucid illus 


trations, conflicting discussions and 


sug 


zestions of co-operation between mill mau 


agers and the foundrymen, how and to what 


extent we nay possibly ascertain causes of 


and reduce breakage. A 


certain writer 
Gnanufacturer) complained of lack of skill 
in roll foundries and mills, and attributed 


ininy losses in this line thereto. Tle espe 


cially points to the breaking of necks, but 


(alas) he fails to mention that often 


the body 


The question arises, 


very 


When a neck breaks a portion of 


still remains attached. 


Inay it not be possible that such breakage 
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Was caused by internal stresses, or the ir 
regular expansion of the chilled portion of 
the roll. There are many roll-makers who 
labor under the impression that because 
they possess formulas for mixtures for mak 
ing rolls they are fully competent to embark 
in the business, though without practical 
knowledge of the metallurgy of cast iron. 
This is a great mistake. We meet with 
many difficult problems in chill roll-making 

the melting, molding, preparing the chills, 
and, most important of all, judging the tem 
perature of the iron before it enters the 
mold. Unless his knowledge is broad in all 
these he cannot master the difficulties that 
Will arise. He may dodge them for a time. 
but they constantly reappear, and sooner ot 
Inter his failure to overcome will win fer 
him a reputation of incompetency. 

To fully understand, and successfully pro 
duce a chill roll, we must study the physical 
and chemical changes that take place im 
mediately the iron is poured, for upon these. 
and the conditions which we allow at this 
moment, depends the life of the roll in oper 
tion, 

The chill roll, though manifestly of the 
snime constitution, is possessed of properties 
iifferent from those of the sand roll, bein 
in many respects much more like two metals 
united by a welding process. The inner por 
tion remains fluid, similar to iron cast in a 
snnd mold. with compesratively the same 
shrinkage in cooling—one-eighth inch to the 
foot—whilst the outer, chilled portion seems 
to vary in shrinkage according to varying 
conditions in casting operations, shrinking. 
usually twice as much, the elements remain 
ing the same throughout, except that the 
cnrbonu is more combined in the chilled) por 
tion. 

Chill roll founders still follow the same 
general methods that prevailed in my boy 
hood davs, except that the straight gate is 
how generally preferred to the ring gate 
formerly used. 

Many founders who have hitherto ap 
peared indifferent have lately manifested an 
awetive interest in that very important fea 
ture of chill roll-making, viz., uniformity in 


depth of chill. This is particularly true of 


Pittsburg and vicinity. 

I have no doubt that such rolls, if other 
precautions necessary to reduction of inter 
nal stress have been observed, are far supe 


rior to the majority of rolls made. 


And now the science of chemistry has 


heen invoked to explain the phenomena 
this question. It is absurd to think tha 
chemical composition differs in a roll tha 
vives good survice from one that eracks 
both being cast from the same ladle of iro: 
when it is known that becanse of slight vs 
ritions in methods of casting and cooling 
distressing phenomena may ensue, visibl 
to the expert, though unnoticed by mos 
Inanufacturers and mill operators. 

It is erroneous to think that an analytien 
assay would discover the cause of physien 
Weakness, Again, to claim that no materia 
difference in chemieal and physieal prope 
ties pertain to rolls of different mikes 
Would be wrong and misleading. Howey: 
Voluminous analytienl tables, from assays 
taken of borings from different foundric 
average but a slight difference in) prop 
lions of sulphur and phosphorous. — It 
therefore conclusively evident that the ro! 
is neither stronger nor weaker, as influenc 
by chemical content, when the hardness ain 
depth of chill are the same. Why the mame 
chemistry is used else than for advertisin 
purposes T fail to see. 

As a metallurgist and chemist. To appr 
ciate the efficacy of chemistry as a method 
in arriving at the best solution as to mix 
tures; but T sometimes am in a quandary nas 


to which of the various methods for testing 


s, after all, preferable, chemistry. judeing 
by fracture, as of old, or by shrinkage ot! 
the ‘test bar. The three, at any rate. som 
times seem to me as the shells in the she! 
game, played between the furnace operatol 
apd the foundrvinan! 

Now, as mentioned above, upon the pr 


paring of the chill mold and the methods o 
casting and cooling depends the life of the 


roll in use. Included in these are the man 


ner of conducting the “heat.” allowance for 


uniformity in expansion and eontraction, et 
The tensile strength has very little bearing 
on the question, for any roll will stand the 
strain in normal tin-plate rolling. Investi 
gation will easily prove that roll breakag: 
is due to improper education of men in 
foundries and mills, and by inecompeten 
managers who so often complain of unskill 


fulness in their employes, and who harass 


the latter by insisting upon impracticable 


methods, 
“Too bad that everybody doesn't know 
Where TILE FOUNDRY is published. 
“T.. D, SMITH,” 
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Improved Ribbed Flask. 


The illustration shows — the 
bhed Mask, made only by the Brass Found 
Newark, N. J. It 


about 


improved 
‘s Supply Company of 
market 
old 
the large foundries in this 


as been on the three vears, 


uperseding the style of plain bevel 


lasks in most of 


ountry and some in England. These flasks 


re accurately milled, an improvement on 


e old way of planing, as every machinist 


has proved the impossibility. of planing a 


casting, such as a flask, without 


light, thin 


springing out of true. The company makes 
is oWh machinery from designs of its own 
nvention and is prepared to make flasks 
and other goods at a much less cost than 
by the old slow process of planing. This 
flask is the same shape as the old style of 
plain bevel, with the addition of the ribs, 
Which greatly strengthen it. prevents shift 


hg ane thus produces tioere perfe et castings. 
lhe tlask is fitted with steel pins and made 


interchangeable. In pressing with mold 
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next heat for the rolls with a small per cent 


of soft pig, the boring pig showing a white 


corner and likely to “worry” the turning 


tool. 
In charging I noticed that the 
fell the bed nicely, but 


when the second fell the collision broke both. 


first couse 


into red coke very 


and probably not one case in the charge es 


caped a smash, but was very evidently a 
great improvement over shovel charging. as 
the resulting pig 
After 


afar better triek for package charging, and 


astonished the deponent. 


this first experiment L ‘“ciphered out” 


very cheap, say under iwo cents per 100 


pounds, outside of labor, and never a break 
of package in charging with an eight or nine 
foot drop to the bed. 

My object in this inquiry through the live 
FOUNDRY 


little foundry 


Whieh IT find in every dingy 


office—is to get a general ex 


pression about the need of melted borings in 


the trade for fine grained, polished articles, 





found to 


ng machines thev have not been 


spring, OA large mumber are now in use 
where Compressed air is used for ramming, 
vnd no report of any failure to stand the 
presure is heard. Besides flasks, the Brass 


Founders’ Supply Company make a full line 


of foundry supplies, including furnaces, core 


ovens, drying stoves, wood clamps and 
molding boards, also grey iron castings to 
order, 
An Inquiry—Tlletal Borings. 
The writer some vears ago filled an order 


for a lot of hollow polished rolls, about two 
nehes thick, a fine grained finish being very 
desirable, It 
factorils by 


The « 


satis 


Was accomplished very 


iron borings. 


cust 


the 


meiting 


‘company owned right for charg 


and the 


ig the borings in a cast iron cnuse 
first cust was made by eharging about a ton 
of the pnaekages, after the general heat, run 


hing it into pigs, then charging them the 


easily machined, and for experience in melt 
ing them by others. 
line would be in 


the 


Any experiments in this 


teresting, especially as to percentage of 


loss by the different charging, 


systelis ol] 


which IT never tested. but was olwavs sur 


prised at the large yield 
The old 


with a shovel 


saving was that when charged 


thev all “go up the chimney;" 


the true theory doubtless is that the great 


nmmount of surface exposed to the oxidizing 


atmosphere results in their being “eaten up’ 


or converted into oxide of iron during the 


heating to na melted state If the needs of 


the trade justifies it IT can easily introduce 


the very cheap system experimented with so 
suecessfully, 

melted a 
continued the twice-melting 
uniform grain and 
partly to place the extra slag developed by 
the last of the heat. 

ENQUIRER, 


Borings need not 
time, I 


practice partly to 


necessarily be 
second 


vet a 


melting borings at 
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Cast Iron Columns. 

At the convention of the German foun 
dryvmen, held at THeidelberg, September 13, 
the following resolution was adopted on the 
report made by Dr. Wusch as to the casting 
of iron columns for structural purposes: 

“Columns cast in vertical molds do not of 
fer any more guarantee for uniform strength 
of wall and solidity than those cast in hori 
zontal molds, and the latter are not inferior 


nh quality to the former if censt with the 
same care, The determination of uniform 
strength of wall by boring holes in the col 
inns, and a pressure test to twice the max 
imum burden the column is to bear offer a 
fully sufficient proof for the quality and 
strength of the column.” 

The building inspections in several Ger 
nan cities still adhere to an old ordinanee, 
according to which none but columms cast 
ina vertical mold can be used, in buildings, 
but the convention took a different view, de- 
claring that, for the casting of pipe, vertical 
molds were to be recommended. Columns, 
however, Should be cast in a horizontal mold, 
With the core secured ‘by supports. As in 
most cases the columns are provided with 
foot and head pieces of larger diameter, im- 
mediately after the pour space should be 
made to allow for shrinking. by removing 
the sand. which can hardly be done in time 
with vertical molds. While with a standing 
mold in pipe casting. the impurities go into 
the head which is cut off anvhow, they 
enter, in the case of a standing column 
mold, the head piece. and affeet at a most 
important place the carrving power of the 


column 
Useful Foundry Hints. 


Br R. D. MOORE 


In THE FOUNDRY of November 1807 
will be found an interesting article under 
the heading “Why Does ai Chilled Roll 
Crack in Cooling?” by C, F. Logan. I don't 
recollect: seeing any replies, and there cer 
tainly was room, after reading the many 
silly suggestions given him about preparing 
the chill, ete.. many of them doubtless in 
tended to mislead. 

Thad a very limited experience, years ago, 
having made a few 20-inch and many 10, 6 
and o-ineh chilled rolls. In preparing the 
chill T heated them = suthiciently to insure 
them against moisture, then rubbed them 
well with an oiled rag, sometimes adding a 


very little blacklead to the rag at the dast 
believing that the melted iron should meet 
the chill as near as practicable. 

One piece of advice Mr. L. reports as hay 
ing been given him is worth considering, ss 
it probably approaches the truth, but don’) 
quite get there. Te says the cracks in the 
rolls are explained by the chemist to be dur 
to too strong iron, or iron having too great 
shrinkage, 

Nearly all late writers and mechanies ap 
pear to have overlooked the old) classitica 
tion of cast iron as red-short and cold-short 
the latter being the strong metal. Rolls 
nade of it Canont stand the stretching made 
necessary by the chilled skin being rapidly 
cooled and still prevented from. shrinking 
by the pressure of the fluid iron inside thre 
shell, holding it against the chill. With a 
two-foot neck and ai two-foot feeder thi 
pressure, at top of chill, of the fluid) iron 


would be nearly 13 pounds to the ineh, or, 


to be exact, 12 8-10 nounds. 

The remedy for these splits in chilled rolls 
appears to “lie right before us; reduce the 
red-short by adding the cold-short property 
in the mixture until the necessary red tough 
ness is obtained. 

Canon bronze, nine of copper to one of tit 
au very strong metal, is very red-short. Does 
this characteristic not belong to all the 
metals? is a question [T asked through a me 
chanical magazine vears ago. No answer 
cnime 

Another hint, having a very strong family 
resemblance and relationship to the above 
can be given by describing an order filled 
\ round plate,somewhat like the well-known 
marble rubbers, 9 feet diameter by 3 inches 
thick, a stout hub and a row of 14-inch 
square mortice holes running from near the 
edge spirally to the hub to carry steel rake 
teeth for crushing bones, was the character 
of the job. The former casting, made in an 
other city, had broken, doubtless mainly dur 
to shrinkage strain, and very strong iron 
was demanded in this case. 

Having a lot of railroad wheels on hand 
n large per cent of them went into the 
charge. The casting was very carefull) 
center-cooled. In the morning a crack was 
found at the edge. running in five inches to 
the outer hole. and it required considerabl 
talk to convince the general manager of th 
foundry, a millwright, that it was a ver) 
strong casting, and it was that strong iron 
that caused the crack, and that the pres 
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nt strain was in opposite direction to the 
irain that caused the crack. The foundry 
ompany insured the casting’s strength and 
stood many vears of hard service. 
The simple explanation is that the strong 
ed-short iron could not stretch to accom 
odate the more rapidly cooling edge of the 
late. If weak, cold-short iron had been 
sed no cracks would have appeared. 
Another hint, having a more distant fam 
ly connection. A cog wheel, when split 
with sheet iron or cores, should not be al 
lowed to separate at the rim in cooling, as 
is linble to do if not strongly united with 
st iron outside the splitting blade or at the 


( 


rim. 

The shrinkage takes place earlier in the 
im and for that reason necessitates either 
u stretch or a break of the rim. A separa 
tion of the rim alters the piteh. which is 
lost sure to spoil the job. 

Pulleys also shrinking still more irregu 
larly when cast from whole patterns and 
split with wrought plates, ete... will tear 
apart and gape from early cooling of the 
rim if not attached with strong east iron 
connections. It is a fortunate circumstance 
that this very wenk point at the split is the 
first to cool, getting strength to compress 
the softer spider in making the necessary 
rendjustment of the sizes, due to the irregu 
lar time of shrinking. 

When pulleys are cast from half patterns, 
the rim cooling faster than the spider, 
shrinks more, becoming too short to meet; 
the rim pattern should therefore be more 
than a half circle to compensate for extra 
shrinkage. 

The half pulley throws some light on the 
question of the philosophy of the shrinkage 
strain that breaks a pulley. 

In a whole pulley the two contending sys 
tems of time shrinking are tied together, 
While in a half pattern they are both com 


paratively free to “have their way 


The Cast Iron Column in 1872. 
y - 
By JOHN C. KNOEPPEL 

Reing a close reader on all matters per 
taining to foundry work, and especially your 
uable journal. THE FOUNDRY, where so 
mueh real good matter is put im print. 1 
thought, while reading an account in- this 
month's issue under the heading “The Cast 


ron Column,” of vears ago, when T was 


working at the trade, and at once became in 
terested. For. as the saving is, that class of 
work was one of my “pet jobs” while at 
work in New York City in the seventies. 

Referring to the question of testing 
columns, when my father was in the foun 
dry business in THarlem, N.Y... the work was 
principally house or building work. sand 
among other things, the cast iron column 
was the lending work: but at that time we 
considered columns the best paying jobs to 
be had for the molder. and as T was after 
gsood money T tried to make that braneloa 
study nnd to become efficient in that line. 
My father having the business. naturally 
gave me a good chance to take advantage 
and develop that line of molding and cast 
ing. 

We had a very large order for square 
columns—16x 16—-12x 16— 6x 16—and about 14 
feet long, being paneled on three sides, the 
backs being open at different points, the 
thie¢kness through the panels being about 
5g of an inch, the margin about 1 ineh thick. 

The specification called for testing of the 
columns, and at that time the Jaekson Arehi 
tectural Tron) Works. East Twenty-eighth 
street, New York City. did the testing, they 
being the only parties that had a testing mia 
chine, for which a fee was charged 

These columns were tested to 45 and so 
tons, and in some cases up to 0 tons—where 
it was called for—and as a rule were tested 
to one-third more than the column was re 
quired to bear. If they stood the required 
test they were marked by the proper author 
ities and were then allowed to be put in the 
building. Another feature of cast iron 
column was in the molding with a green 
sand core for square, and in some enses in 
the round columns We thought it a good 
job to turn out a smooth, straight column. 
It will be seen, therefore, that the matter 
of testing the column has not been nitogether 
overlooked in the past. though tests of to 
day are conducted on a much larger and 
more scientific plan, and we are able through 
the medium of chemistry and analysis to 
get the correct results. Still, under the old 
plan of testing, a crooked column stood a 
very poor chance, as it would bulge out 


wird. This was about twenty-six vears age, 


and in looking about T have seen but little 


improvement in column molding. There are 
some shops of to-day that are using dry 
sand cores when green sand might be used, 
and made in less time, all things being con 
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sidered, and much cleaner work in the foun- 
dry. Vo facilitate column molding requires 
a good rigging, both as to flask and core 
box, and such are not Costly either. The 
flasks are of two kinds—one that is bolted 
in the pit, and one to be molded on the floor. 
I prefer the pit) plan. The core box is so 
constructed that any size of core can be 
made from it. large or small, or of any 
length. It is called a stationary core box, as 
it remains in position at some particular 
place within reach of the foundry crane. 
With regard to the matter of testing of 
columns, it has not been ignored in years 
sone by, and the cast iron column will prob- 


ably remain with us for some time to come. 


Dowel Pins in Patterns. 


A writer in an exchange says, “The stick 
ing of dowel pins is a source of annoyance 
to a foundryman, and one from which he 
really ought to be free, for it reflects directly 


back to the pattern room, and, although 


little thing, it is one about which a few 
words may not be amiss.” 

A few words ought to be sufficient: vet. 
some thousands of foundrymen have uttered 
hot a few words in protest against this in 
tolerable nuisance with but little progress 
toward its abatement. 

Very often a pattern, made in halves, 
comes to the foundry and the molder is 
obliged to use a clamping iron to pry it 
apart: which, having done, he finds the wood 
pins to be about five-eighths ineh long, of 
uniform diameter throughout, the ends being 
roughly rounded. The molder has nothing 
but «a pocket knife to whittle the pins down 
With, and 1 


e does the best he ean with it, 
but he usually takes off more from one side 
than from the other, and ends up by getting 
it too small, and so, the pattern will shift, 
and oan imperfect casting is the result. 
Whose is the fault? Unquestionably, it lies 
at the door of the superintendent. If the 
foundry man goes to him with the pattern, 
he will meet with a repulse. It is a small 
matter (in the superintendent’s opinion) and 
“a foundryman doesn’t amount to much who 
cant correct a little thing like that.’ This 
is all very true—a foundry foreman who 
cannot correct a thing like that does not 
amount to much. And, likewise, a superin 
tendent does not amount to so much as he 


ought, who will not go to the proper place 


and correct, once for all, a little thing like 
that! 

We have in mind a case that will serve to 
illustrate the matter very aptly. The com 
pany was manufacturing minor agricultural 
implements, and the traveling salesmen com 
plained that the adjustment of the various 
parts of the machine was so defective that 
they were obliged to spend much time, in 
the field, when exhibiting, in order to get 
the machine into good working order. 

The ‘matter was brought up in the pres 
ence of the president, the snperintendent 
and the foundry foreman. ‘The superintend 
ent undertook to sink the question out of 
sight by ejaculating that “Them damn 
agents didn’t want to do nothin’ but set in 
au arm chair at the hotel an’ draw their sal 
aries, damn ‘um.’ But the foundryman had 
the unheard of temerity to suggest that the 
place to complete the manufacture of the 
goods was in the factory, where there were 
men and tools for the purpose. The presi 
dent instantly seconded the motion, and with 
such emphasis that the trouble was at once 
corrected, 

Returning to the matter of dowel pins, it 
is a question deserving of more consideration 
than is usually given it. The wood dowel 
pin for patterns is out of date. Tron ones 
are now on’ the market, made according to 
well developed rules, and, onee fitted, al 
wavs fit. and without the least danger of 
sticking because of expansion and contrac 
tion, which pertains to the wood pin. An 
other point: If the patternmaker must ust 
the wood pin, let him bear in mind that one 
fourth jneh of uniform diameter (tapering 
rapidly beyond this, to a point) is amply suf 
ficient on any pattern, and too much on light, 


stnall patterns. And, if the molder shall be 


obliged to eke out your work with a pen 
knife, vou ought to be ashamed of yourself 


The Record of Seth Boyden’s Experiment 
in Malieable Tron. being a relation of | 
elaborate experimentation in the develop 
ment of the art. will be published in the DPD 
cember FOUNDRY. 

“THE FOUNDRY is a perfect gem. 1 fin 


invaluable and wish it long life and pros 


l 


perity, Yours faithfully, 
“TAMES GALT. 


“Paisley Scotland.” 
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Trade Outlook. 


The general feeling of confidence mud sa 


isfaction with regard to industrial conditions 


that hes prevailed for months past is well 


sustained. Phere are, of course, some ad 
verse expressions, as may be at all times 
and under all general Conditions expected. 


Ilowever strongly the 


‘ current of business 
prosperity may run, here and there a barqae 
Will be 
will b 


signals of 


crowded aside, into the eddies, er 


run down by a larger ship. and the 


distress will of course appear 


Phere nre at all times numerous cConcerius 


just staggering on the ledge of bankraptey, 
commotion. benign or otherwise, is 


bhets 


und any 


apt to topple them over, fact is that 


demand for manufactures ebTOWL SO 


large as to cause a little advance in price of 


rw oinaterial which cannot as yet be com 


pensated for by an advanes in price «ct 


finished product; and the firm that) was 


harety living before, necessarily runs at a 


the new conditions, or 
That 


sre iiaking a profit there is no question, for, 


loss under gives ap 


the Contest, manufacturers generalls 


therwise, new buiiding would net be so 


urge a factor as it now is in the industrial 


ituation, 
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The fact that American producers are to 
some considerable extent marketing both 
raw and finished cast iron products in Eu 


rope, ata time when the home demand is 


larger than ever before, indicates conditions 
that ought to be highly gratifying to people 
both The 


steadiness of prices of raw materials in face 


generally on sides of the water. 


of the great and constantly growing demand 


is remarkable. It indicates a conservative 


disposition on the part of producers, and a 


better general knowledge of industrial and 
commercial conditions than has marked the 
puist. 

A considerable advance in price of pig 
iron might be quite possible in our home 


Inarket if conditions abroad were the same 


as here. We cannot advance the price for 


export and still hold the foreign trade, which 


latter must be retained in order to balance 


the supply and demand. The great expan 


sion of all lines of industry is fast reducing 


the surplus supply of labor, and the tendeney 


of wages will therefore be upward. At the 


same time, the increased domestic consump 


tion is rapidly curtailing the necessity for 


export; indeed, some furnaces are said to 


have ceased booking orders for the remain 


der of the vear. In view of the general situ 
ation it is not at all 


United 


impossible that the 


Stutes will be able ere long to con 


sume the whole product at a price consider- 


The 


most dis 


ably in advance of present quotations. 


stocks of iron at the furnaces in 


triets are being rapidly reduced, and if this 
the present rate till January 1, 


will be nothing left, 


continue at 


there llowever, there 


are said to be a considerable number of idle 


furnaces that will start up so soon 


as any 
Inaterial improvement in price takes place. 
This like a 
boom in prices, and at the same time, it as 


will tend to prevent anything 
sures a sufficient supply 
While a 


might be oa 


for legitimate pur 
poses. 


small advanee in 
thing for all 


price 
Lood concerned, 


otherwise the situation is very satisfactory, 


Why Don’t You Tell It? 


Perhaps you can’t write poetry; maybe if 


you were 


the 


to attempt to write a history of 


world it might not turn out quite sat 


isfactory in all respeets; possibly the higher 


miathematics is 


hevond you-—just a little: 
and, here and there is a man who doesnt 
spell just the same as some other people, 


but, ten to one, he knows more about mold 
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ing in half an hour than lots of them do ina 
week! 

Why not tell it? 
tell it to some thousands of people where it 


Tell it to us, and we'll 


will do the most good. 
off a log. 


send it along. 


It’s easy as rolling 
Just sit down and write it out and 
Don’t tell us you can't write 

we used to be something of a liar ourselves! 
IIlad we not cured ourselves of that per 
nicious habit, after having been convicted 
by writing a technical article in response to 
the kindly solicitation of an editorial gent, 
said we 


who called us “another” when we 


couldn't, we never should have been driv- 


ing a six-hundred-dollar span of bangtails to 
a five hundred-dollar carriage—indeed, there 


are many nice little things we might have 
missed if we had not quit saying “I can’t.” 
Just write us anything you want to, in your 
You 


know, Horace Greeley couldn’t write so that 


own way, and we will see that it goes. 
you or T could read it, but he had a printer 
in the office who took the manuscript and 
straightened it out so that the publie could 
understand what the old man meant. 

You that’s 
ness; the public wants the benefit of them 


have good ideas your busi 


that’s the publie’s business; we run an edi 
torial mill to shape the good ideas up in 
that’s our business—see? Now, just send in 
your ideas and wateh THE FOUNDRY for 
results, and see if we haven't stated it about 
right.. 


The ‘‘Hustler.’’ 
Tecumseh Swift, writing in the American 


Machinist on “Bargains in Labor,” says: “I 


never knew an establishinent in most suc 

cessful swing that was run by a hustler.” 
What is a His 

his qualities pretty accurately, and almost 


exhaustively. Tle 


hustler? name indicates 


hurries, and he makes 


everybody else hurry. He has a rubber neck, 
nnd looks behind to see if the boss is coming. 
and in all other directions to see if every 
Ile does 


doing his 


body is working as fast as he can. 


not know whether everybody is 


work as it ought to be done or not. He is 


not a good 


mechanic; if he were, he would 


not be a hustler. He does not turn out so 


profitable a year’s work as a level-headed, 
gvood mechanic would, because his mechan 
ical ignorance. combined with his hustling 
But he 


noise, attracts 


proclivities, render that impossible. 
deal 
more attention, is the 


makes a great more of 


much 


moving, hust- 


ling spirit of the whole outfit, and on the 


surface, seems to great 


be accomplishing 
things. He is a bullying, browbeating fel 
fear him. They do 
hot fear him as one who may do them physi 


low, and the workmen 


cal violence, but as one who, they well know 


Will not listen to advice: who will not diseuss 


mechanical operations civilly and dispas 


sionately. Many of them know him to Ix 


their inferior as a mechanic, and as a man 
Ile accords them no respect, and they recip 
rocate his want of courtesy, and despise hin 


as a matter of course. He therefore fails 


utterly to win their good will and 


COTS 
quent hearty co-operation. In the very na 
ture of the case, he is entirely dependent 
for his position, upon his hustling powers 
and he fears his employers more than his 
subordinates fear him. It cannot be other 
wise than that, under his management. many 
mistakes are made: if Dv himself. he hides 
them if possible, otherwise, he ascribes them 
to a subordinate; if by a capable foreman ot 


a department whose abilities render him a 


possible rival for the superintendency, he 


hurries away to the proprietor and shows it 
up in all 


its glaring hideousness, while. ten 


to one, his having unremittingly “hustled” 
the foreman was the real cause of the fault 

We have in mind a certain large manufac 
turing concern that employs a typical hust 
ler as superintendent. Tle is not a mechanic. 
of any kind: makes no claim to being such 


his principal qualifications being those ot 


The condition of the busi 
ness is sufficiently indicated by the faet that 


the’ “hustler.” 


the whole plant is very badly run down, and 
the interest charge is barely supportable. 

The typical hustler is never found at the 
head of first-class and highly-prosperous con 
cerns, Where he reigns these conditions are 
impossible. 

The man who thoroughly understands his 
business, having good common and 


sense, 
system well developed: who is) reasonably 


approachable in his attitude toward thi 
workmen, and wio moves quietly along, d 
little 


noise as possible. will accomplish a greate: 


recting affairs with as friction and 
volume and a vastly superior quality of work 
ata given cost than would be possible to the 
hustler, to say nothing of the benefits aris 
ing from the fact that the customers ar 
satistied with the goods, and the cost of sell 
ing is correspondingly reduced. 
larly wish not to be 


We particu 
misunderstood in ou 
We fully appre 
ciate the value of energy, promptitude and 


use of the term “hustle.” 














speed in factory operations; but. unless these 
forces be intelligently guided, they are apt 
to prove elements of Cost rather than of 
profit, and we believe that the hustler is the 


very poorest of helmsmen, 


‘‘Looking Backward.”’ 

There are walls of brick, of stone and 
marble all around me; high buildings that 
shut out the heaven, and below are hard 
pavements, and iron tracks where trolley 
CATS rush along: light wagons and huge vans 
crowd the street, and many pedestrians 
hurry to and fro. What a busy world it is! 
Xo time for looking backward? Well, yes, 
sometimes one may, and with profit, halt 
for a little while—just a few moments, and, 
throwing off every thought and care for the 
maddening turmoil of the present, give rein 
to memory, and so, revisit: the pleasant 
scenes of long ago! 

The mind, somehow, submerges in obliy 
ion the unpleasant features of the by-gone 
days, while we recall with gladness the 
“e9od old times,” and revel in the recollec 
lion, 

It is not always so, 


tis true; but the inex 
orable conditions of the present are from 
without, and affect us whether we will or no; 
but the past is all our own, to do with as we 
will. 

There is a past in every life that will 
bring happy moments to the present if we 
will permit it. 

A breath of air, burdened with the scent 
of May-weed, or of clover blossoms, will 
sometimes carry one back to the little old 
farm house, where locust trees lined the 
romdway, and vellow-throated meadow loirks 
sung from their perches on the rail fence; 
and where you and Tom Howe. who lived 
in the red-painted house, half a mile further 
up the road, in the pleasant grove of poplar 
trees. traced, with your bare feet, plans of 
houses and barns in the dust of the road, or, 
straddling hoe handles, galloped away down 
the lane to the bars of the cow” pasture. 
Later, you went to the city, and learned the 
molders’ trade. The buoyancy and glamour 
of life were still with vou. How you did 
work! and how you enjoyed it! What an 
exquisite thing was life! And what splen 
did things the future had for you! There 


was no doubt—hope was equal to realiza 


tion. 
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It was a jolly time, indeed—working, sing 
ing, joking, wrestling, and may be a fight, 
once in a great while—but no knives or 
pistols then—just a manly fisticuff set-to: 
and good nature following it. 

The crane—do you remember the crane? 
the rope (big enough to lift 2 saw mill) 


wound two or three times round the drum, 
and Pat Sheedy pulling at the unattached 
end, to keep it from slipping while “Big 
Mike’ wound her up. And the cupola? 

Wasnt it a dandy! May be some of 


you 
eray-haired boys have forgotten; let 


Ihe re- 
with a 
breast at the tapping place, which 


mind you. It had a solid bottom. 
large 
after each heat, was torn away. and the 
cinders were raked out through it, answer- 
ing, as it did, instead of the drop-bottoms of 
to-day. Then, the cupola was not a 
Wrought iron shell such as we now use: but 
it Was made much like a flour barrel, the 
ereat staves being of cast iron and the hoops 
of wrought iron. On top of the staves was 
seta cast iron plate as a foundation for the 
brick stack which was built up through the 
roof, and formed the upper portion. The 
staves would sometimes get out of position, 
and the blast would come tearing through: 
but a handful (or a bueketful) of mud would 
stop it. And the fan, wind box, amd pipes 
and tuyeres would make a modern chemico 
test-bar - Colliau-positive-pressure — founder 
laugh to look upon it. The outlines of the 
fan were much like those of the present 
time, The sides were made of pine boards, 
the periphery of a sheet of tin, nailed on. 
The fan blades were of sheet iron, the ar 
hor of steel, running in common cast. bab 
bited boxes, set in a wood frame. The main 
blast-pipe was simply a long wooden bex 
leading from the fan to the baek of the 
cupola; thence sheet-iron pipes led around 
to within a few feet of the tuyeres. One end 
of a leather sleeve was tied fast round the 
end of this pipe. while the other end was 
similarly made fast to the tapering pipe that 
entered the tuyere; which latter was, per 
haps, a cast iron thimble skein box. But, 
our fathers melted iron all right with these 
crude facilities—sometimes! Of course, the 
string that held) the pipe in the tuyere 
would sometimes get burnt off and the pipe 
would fly out and twist about on its leather 
joint, up and down, this way and that way, 
round and round, blowing off hats and. fill- 
ing eyes and molds with dust, till somebody 
should make a lucky dive and catch it! 
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Those were the days when men on light foundries. The main, or body part, was 
work had to be given “privilege iron.” They cast In one piece, in the position shown. in 
stood by and watched the iron till it got to sketch, in a two-part flask (cope and drag) 
running hot enough for their work, and then. The pattern was made in one piece, the 

stand aside, everybody! the light work flanges being made in removeable sections. 
must be poured now or neyer—a hot streak to facilitate withdrawing from the mold 


is coming and it’s going to turn red and dull 
again before long; pour your teakettles and 





spiders now, we'll cast the “chunks” later 


, ® eee) i yg 
Ol. Spruce 


And so it went; and, weren’t we as happy , Sam ‘ 
then as now? We learned lessons from our a 
losses then, as now; we improved things a F \ | 
little here nnd a little there, even as we are if 


doing now. But, there was something dif ri " 
ferent then; the boss knew every man in the 
shop, from Andy Thompson, the “head mold 
er,” to Mieky Gibbons, the core boy. Didn't 




















the boss’ wife sit up nights with Mickey | 2o ) Flas 
When he had the diphtheria ?—indeed she ee e a 
did. And, indeed, there were a good many ¥ 
pleasant features of the old days that it is as 
pleasant to think upon now and then. nerve my 
Pring 
A Large Hydraulic Valve. The core was made in three pieces, the two 
—- round ends being separate from the internal, 
By ARCH, LOUDON. principal part In setting the cores, the 
This valve was made in the foundry of the round part for the bottom end was. first 
Michigan Brass and Tron Works, Detroit, placed in position, and upon this the body 
Mich., for Ft. Ann, N.Y. The body, top part of the core was set; then, on top of all, 
dises and extension piece were made in dry another round section, which completed the 




















sand; the cylinder, in loam. The complete core The bottom section of the core was 
valve weighed 28,000) pounds, including provided with a conical projection which 
2,000 pounds of bronze, used in lining the fitted nicely into a corresponding depression 
cylinder. The total length was 24 feet. in the main section, and the top section was 

The methed of molding the body of the similarly guided to place, The core was, of 


valve may be new to some of the valve course, hollow, having a 3-foot hole in. it, 


























nto which the molder went, filled 


then the 


ecurely with loam oail joints: 


Whole inside was tilled with tine coke. 


It Was cast with two ladles: one of the 


pouring basins having two down-gntes lead 
The 


mold are 


ng into the bottom round = tlange. 


branch gates at the joint of the 


ndicated by X-marks, the dotted lines at 


right angles thereto showing their direction 
into the flange below. The three pop-gates 
from the other ladle were set on top of the 
elliptical flange, their position being shown 
The i 


sketch) were six in number. 


by the three X-marks. risers, (oO in 


The top section of the valve was made 
With the side shown in the illustration up, 
the joint of the mold being at the bottom of 
the rounded corner; thus nearly the entire 
mold was in the drag. The core was held in 


position by two chaplets at the bottom and 


three on top, held in position by a binder 
aeross the flask, and in addition by a hook 
holt from the top of arbor, passed down 


through the mold and the bottom-plate and 
held by a nut, and the casting showed not a 
Variation of a sixteenth of an inch in the 
position of the core. 

The 


Up in two parts, for convenionce 


cheek of the cvlinder mold was built 
in finishing 
the core, in one part, with a plate on top. 
and bolted down through the bottom plate 
The evlinder was 7 feet 4 inches long. the 
core being 20 inches diameter, — It 
pop 
The whole outfit was completed without che 


fully tifty 


Wiis 


poured through gates on the top end 


loss of a single piece. at a cast of 


per cent less for labor than would attend 
the making of a 6inch valve as ordinarily 


molded. 


Philadelphia Foundrymen’s Association. 


The regular monthly meeting of the Foun 
drymers Association was held at the Manu 
facturers’ Club, in’ Philadelphia, on Wednes 
day, October 5, the president, P. 1D. Wanner, 
occupying the chair. 

The 


they 


executive Comuinittee reported that 


had purchased an electric lantern, and 
the same had been set up for use that even 
ing. 

Nomination of officers for the ensuing 
vear was the tirst business taken up, and on 
Devlin all the 


motion of Mr. present officers 


were nominated for re-election, as follows: 
President, P: }. 


Foundry Company, Limited, Reading, Pa. 


Wanner, of Reading 
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Vice-president, A. C. Pessano, of George V. 
Cresson Company, Philadelphia. 
Treasurer, Josiah Thompson, of J. 
son & Co., Philadelphia. 
Evans, J. W. 
Company, Philadelphia. 
executive 


Thomp 


Secretary, Howard Paxson 
Com mittee: 
R. D. Wood & Co.. 
Glover, Glover 
Philadelphia; kK. EB. 
Co., Philadelphia; 


Stanley G. 


Walter Wood, 
Philadelphia; 
lrankford, 

Brown & 


chairman, 
Thos. Brothers. 
Brown, E. EB. 
Stanley = G. 
Klage & Co., 
I’. Sauter, G. 


Klagg, Jr., 
Philadelphia; Wa. 
Rebmann & Co., Philadelphia. 
Dy. Wanner, president: ILoward 
vans, secretary. 


Iex-otficio: PB, 


John Birkinbine, president of the Frank 


lin Institute, then, in an address, drew the 


attention of the meeting to the work done 


Arts of 
Ile said: Before that commit 


by the Committee on Science and 


that institute. 


tee are brought all the inventions of appara 


tus or process used in all industries. The 
committee consider the meritorious points of 
an invention, and upon their verdict the in 


stitute confer certain medals or awards to 


the inventor. I felt it might be to the mu 
tual interests of the Foundrymen’s Associa 
Institute that the in 


tion and the Franklin 


stitute, under the patronage of this associa 
tion, should each vear provide for the award 
ing of a medal or 


of the 


greatest 


medals for the production 


most meritorious castings. or the 


nade in the foundry in 


prosress 


dustry during the year. llow the arrange 


ment may be consummated [do not at pres 


ent know, but L thought | would make the 


suggestion to you, and if it met your ap 


proval a comuinittee could be appointed to 


take the matter up. If you think the idea 


would benetit the association or be produe 


tive of good for the foundry trade T know 


the Committee on Science and Arts would be 


willing to give their time to help the thing 


along. 


Iloward Evans Supposing several cast 


ings were presented, how would it be decid 


edo as to which was most meritorious ? 


The 


your association 


decision would be 


Mr. Birkinbine: 


nade Dy and the comunit 


tee. A sub-committee would be appointed 


to pass upon them, and to be that ne 


sure 
one interested in the castings would thus be 


able to pass upon them, the rules of the in 


stitute provide that no one who is a mem 


ber of the committee may be interested in 


The awards are 


anything coming before it. 
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made, as far as possible, strietly on merit. 
We go ourselves to the parties having inven 
tions and request that they bring them be 
fore the committee—do not wait for them to 
come to us. Our medals are quite numer 
ous. One was provided by John Scott, who 
bequeathed a sum of money to the city of 
Philadelphia for the purpose, and the city 
turned the fund over to the Franklin Insti 
tute. Now, supposing you, as an organiza- 
tion, should undertake the collection of speci- 
mens of work, and you found a marked de 
velopment made by some improvement. in 
process, say in the manufacture of malleable 
iron, you would then bring the matter be 
fore the Franklin Institute, with a request 
that they consider it with a view of giving 
an award. The award could be either a 
medal you provide or a medal with which 
you were associated. The details must be 
worked out to suit the two organizations. 

The idea appearing to meet the approval 
of the meeting, a motion was made referring 
the matter to the Executive Committee, to 
be reported upon at the next meeting. 

Geo. C. Davis, chemist to Thos. Devlin & 
Co.. Philadelphia, then read a paper on ‘The 
History of Malleable Cast Tron in America.” 
At the conelusion of the reading a vote of 
thanks was passed to Mr. Davis for the pa 
per. 

The following letter was handed in and 
read, as bearing upon the paper: 

“Philadelphia, March 28, 1898, 
‘To Mr. Chas. McKeever: 

“Yours of the 27th inst. at hand. and con 
cerning your questions would say IT was em 
ployed with Stellwagon & Bryant from 1833 
to 1857, at the foundry, Germantown and 
Susquehanna avenues, in the manufacture 
of malleable iron eastings. The firm hired 
two men, T. Miller and E. Sarin, from New 
ark, N. J., to teach about eight or twelve 
green hands, of whieh number I was one, 
the trade of molding and casting. I believe 
they knew nothing of the process of anneal 
ing, because neither those two men nor any 
of us were allowed to go into the annealing 
house. Mr. Bryant considered that a secret 
that very few men knew anything about, 
and he was all the time trying experiments, 
and was generally successful. After being 
in business about five vears the business 
closed up, so I believe it was carried on at 
Newark, N. J., before our firm started, as I 
frequently heard the two men referred to 


talk about the matter. To am now in my 


ninetieth year. 
“Yours respectfully, 
“TOHN DESSALET.” 

Mr. Devlin: While the subject is under 
discussion, there is a gentleman here from 
Newark from whom many points were se 
cured regarding the early history, and whose 
father, I believe. was one of the chief men 
with Seth Boyden. T allude to W. G. Morris. 

Mr. Morris: Mr. Davis has gone over the 
ground so very thoroughly that there is noth 
ing for me to say. Regarding the early mold 
ing Mr. Dessalet speaks of. T have been all 
through it. The only shoveling furnace 
whieh, to my mind, is successful is one we 
have now in operation: others T have heard 
of did not amount to much. We have used 
ours for the last 50 vears. T have worked 
{S$ vears in the malleable iron business, and 
am still engaged in it. T commenced with 
four buckles on a plate and now T use 60 to 
TO. To was acquainted with Mr. Boyden, and 
my father worked with him. T do not think 
Seth Boyden ever got any benefit from the 
wrought iron he put up. T think after melt 
ing there would not be much of it left: it 
would all go up the staek. That has been 
iy experience. 

Mr. Flagg: What success did you have in 
melting old malleable iron? 

Mr. Morris: In 1865 T went to Chicago to 
work. There a concern undertook to make 
malleable iron from Seotch pig. whieh | 
think cannot be done. While there, in using 
annealing furnaces it was customary to ust 
iron bottoms instead of brick bottoms as 
now used. T undertook to make some bot 
toms and used old malleable iron and Scotch 
pig to run it off with. T weighed the castings 
after the run and found my loss 25 to 30 per 
cent. I attributed the loss to the malleabl 
iron. Old malleable iron generally burns 
and makes bad, porous castings. 

Mr. ‘Flagg: What was the largest heat 
that you ran in those days? 

Mr. Morris: About 1,000 pounds. T believe 
12 tons is sometimes run at this day. 

Mr. Devlin: The writing of this paper 
was, as stated, my suggestion. The people 
who knew anything of the early history of 
the business were all passing away, and TI. 
with Mr. Davis and Mr. Morris, visited New 
ark and secured quite a good deal of mat 


ter, too much, really, to need in one even 
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ig. Our sole object was to get as much in- 
formation as possible and I thought it wise 
ot to delay the matter, as there are peo- 
ple living now who ¢an correct inaccuracies 


t 


i statements, while later they will have 
passed away. 
The discussion was closed by Mr. Birkin- 


that the 
his mind. 


hine, Who said impressed 


that the 
furnaces active at 


paper 


three facts upon Kirst, 
blast 


times had passed away. 


memories of those 
Then, he said, fur- 
naces made about as much in a year as mod- 
ern furnaces were turning out in a day. Sec- 
ond, that in latter days monuments seemed 
only to be erected to honor those who have 
been engaged in killing their fellow men. He 
meant no disparagement of our generals; 
but something should be done to keep the 
memories of other classes of men before us. 
It was well sometimes to look back and see 
how our memories of notable men had faded. 
The third fact was that three-quarters of a 
century ago men were squirting secret chem- 


icnls into furnaces, and the same thing was 


being done to-day—men claiming to have 
processes of conversion which would pro 
duce results in ten hours. They found, how 


ever, they must have a temperature which 
fitted, for if there were slow cooling bad re- 
sults ensued. The process was more apt to 
occupy ten hours and three days, 

The meeting then adjourned. 

Refore all the members had left the build- 
ing those remaining were shocked to receive 
news that Mr. Morris had fallen dead on the 


street on his way to his hotel. 


Malleable Cast Iron.* 


in the United States. 


Its Early History 





By GEORGE C, DAVIS 
Little has been written of the history of 
iron, and so far as TL am 


cust 


tualleable 
aware no account 
of the beginning of 


United States. 


has ever been published 
this industry in the 
This is my excuse for pre 


senting to this evening an account of 


What I 
foundry in 


vou 
malleable iron 
The 
(especially by 


believe to be the first 


this country. word malle 


able is often used English 


writers) to distinguish soft iron such as is 


produced by the puddling process and which 
s usually classed in this country under the 


*A paper read before the Philadelphia Foun- 


rymen’'s Association, 
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general term wrought iron. By malleable 


east iron or malleable iron, as it is common- 
ly called, is here meant a casting made from 
pig low in silicon, sulphur and phosphorus 
and from which the earbon has been par- 
tially removed by annealing in ferrie oxide 
or other porous or infusible substances, the 
carbon which remains in the iron being pres- 
ent mainly as graphitic temper earbon. — I 
will endeavor to deseribe the 


works prac- 


tice at that time, the difficulties encountered 
and will briefly mention some of the earlier 
foundries. 

The first malleable iron castings of domes 
tic manufacture were produced in Newark, 
N. J., in the 1826. Boyden, to 


Whom belongs the honor of doing this, was 


year Seth 


a native of Foxboro, Mass., but settled in 


Newark in 1815, when in his twenty-seventh 


year. As a boy he worked at farming and 


occasionally at a furnace operated by one 


of his uncles. He attended school for only 


a few short terms, but this by no means 


ended his edueation, for he 


continued his 
studies by himself, especially in the natural 
sciences which would aid him in his labors. 
Ile showed to a marked 


very degree the 
traits of the stock from 


Mechanical 


which he 
skill 
He was, 


sprang. 


ingenuity with tools 


during the 


and 
came to him naturally. 
course of his long life, oceupied with many 
of the arts and sciences, and so great were 


the benefits conferred by his many inven 


tions and improvements of existing processes 
that 


the citizens of Newark have erected a 


statue in his honor. Much of the apparatus 
With which his experiments were conducted 
was made by his own hands. He made 
among other things a telescope, microscope, 


label 


work as this was usu- 


electrical apparatus, and engraved a 


for his books. Sueh 
ally done at odd intervals or after the regu- 
lar work of the day was over and was to 
him rather recreation than serious business, 
Many 


being 


but it served to show his versatility. 


Claims have been made for him «as 


the inventor of various processes. His orig- 
inal inventions were numerous, but his best 
and certainly, from a commercial standpoint 
the most work 


important was done in per 


fecting the ideas of others. There are few 


inventions which are not in dispute, and it 


is often the case that after learned men have 
written articles proving to their satisfaction 
their own side of the case the archaeologists 


step in and state that the Chinese or ancient 
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Meyptians knew all about the article in ques- 
tion several thousand vears B.C. 

Boyden is credited with inventing a ma 
chine for making wrought iron nails, a ma 
chine for making brads and files, a machine 
for cutting and heading tacks, and a ma 
chine for splitting leather. He also made the 
first patent or glazed leather, as it was then 
enlled, produced in this country, and carried 
on quite a business in this article for some 
years in supplying harness makers. Ife built 
locomotives and made many improvements 
in their design. In this connection it is in 
teresting to note that he built a locomotive 
called the “Cometa” for the Cardenas rail 
way of Cuba, and went there himself in 
1841 to put the engine in operation. One of 
his most important inventions was a ma 
chine for forming hat bodies, which he 
patented. In later years, when old age had 
incapacitated him from active business, he 
turned his attention to raising new and im 
proved varieties of strawberries, and sue 
ceeded in this as in other things. It was 
characteristic of the man that a problem 
once thoroughly mastered he turned his at 
tention to some new process. Tle seemed to 
care only for mechanical suecess, any protits 
he might derive from his labor being merely 
useful to enable him to experiment in some 
other line. It seems incredible that he 
should have accomplished so much, but his 
life during the three score vears in which 
he was actively engaged is a good illustra 
tion of the endurance and persistence of the 
hardy New England stock. He took little 
care to protect his own interests and died 
a poor man in the yvear 1870. 

Soon after Boyden settled in Newark he 
was engaged in the silver plating business. 
and it is possible that this was indirectly 
the cause of turning his attention to malle 
able iron. A large part of his business was 
in plating carriage and harness hardware. 
In those days such articles were necessarily 
quite expensive, as they were made by hand 
from wrought iron. It is evident from Boy 
den’s notes that he had learned that such 
articles could be cast and rendered malleable 
by annealing, but he evidently knew nothing 
of the details of the process. General Run 
yon, in his address at the dedication of Boy 
den’s monument, said: “What is called mal 
leable iron was known before Mr. Boyden 
discovered it, but he invented it as truly as 


ever a man invented anything wholly new 


and previously unknown.” This view has been 
held by many, but T believe it to be clearly 
in error, for in experiment No. 6 of Boyden’s 
notes he says “a piece of English M iron was 
in, but no important alteration.” Again un 
der the date of August 4, 1826, we find entry 
“50 pounds sprue, 50 pounds pig. white 
When baked a perfect resemblance of som 
English of the same size’—thus proving that 
at about the time Boyden began his experi 
ments he had in his possession some male 
able castings that had been made in Eng 
land. 

Let us turn for a moment to note the 
progress of this industry in other countries 
Reaumur had published the fundamental 
principles of the process in the year 1722 
and some years later patents were granted 
in England for softening castings by anneal 
ing in ashes. This process applied to such 
eastings as nails, anchors, cannons, chains 
In 1804 Sam TLueas, of 
Sheflield, took out a patent on malleable 
iron, but he believed the difficulties to be in 
superable and so made no use of his patent 


forge hammers, ete. 


in a commercial way at least. His brother. 
Thos. Lueas, shortly after took up the mat 
ter and succeeded in producing cast cutlery 
which, according to Parks (essay on edge 
tools, 1815), would take as fine a polish as 
the best cast steel. These articles were sold 
under the name of run steel. According to 
Perey and other authorities the use of male 
able castings rapidly extended, and by 1830 
the industry had attained large proportions 
The castings were used for cutlery, pulley 
blocks, carriage and harness hardware and 
a variety of other purposes. Thus we see 
that malleable iron had been manufactured 
in England for some years before Boyden 
began his experiments. 

In 1828 the Franklin Institute of this city 
offered a silver medal for the best specimen 
of annealed cast iron to consist of not Jess 
than one dozen pieces. The report of. the 
committee of that society says: “Premium 
No. 4 for the best specimen of annealed cust 
iron is awarded to Seth Boyden, of Newark. 
N. J., for specimen No. 168, being an assort 
ment of buckles, bits and other castings re 
markable for their smoothness and malle 
ability. This is the first attempt in this coun 
try to anneal cast iron for general purposes 


that has come under the knowledge of your 


committee, and the sueeess attending it 
fully entitles the maker to a silver medal.” 
Irom the wording of this report it is evident 
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hat the committee were aware of the manu 
aeture of malleable castings abroad. and in 
warding the medal to Boyden it was mere 
y for excellence of workmanship on a novel 
the 


he report of the process being regarded as 


irticle. There is no hint in wording of 
in invention of 
Ilis 


which we 


sovden’s prior or otherwise. 


experiments with malleable iron of 


have record extended over a 


period of six years. At first they were car 


ied out in his house, the iron melted in a 


crucible in a forge fire and the castings an 


nenled in a small furnace, using hard coal, 


erected in his tire place. In this way he 


made a series of 12 experiments to determine 
the best best 


pig iron to use, the packing, 


proper temperature for annealing, ete. A 
part of experiment 6 is here shown which 


illustrates a series of diagrams used in some 


manner to keep track of the various mix 
tures of iron: 
vwvy 
LS 
One-seventh wrought,  six-sevenths  Ster 


ling: fine, strong. superior, good before any 
have ever seen, 
Wx 


hear the same as above. 


thing | 


One-fourteenth six-fourteenths  Ster 


ling, 
One-twenty-eighth W., six pieces S.. near 
the same as above: a little darker. 
Sprues of above near the same as above, 
the above bent to less than %-inceh circles. 
Ile was evidently sutliciently encouraged 
by the 


results obtained to erect a foundry. 


Which was started in the summer of 1826, 


for on July 4 of that year is the first entry 
under the Foun 


Ilis observations and deductions were 


heading “Experiment in 
dry.” 
exceedingly shrewd, theugh his explanations 
fault. 
little was then known of chemistry and met 


were often at When we consider how 


allurgy this is not surprising. The selection 
of a suitable pig iron occasioned him little 
dithculty, though he tried many brands sep 


rately, and in various mixtures. Tle men 
tions Peru, Carthage, Bennington, Vt., three 
brands of Salisbury—viz.. R. B. & Co., IL. ¢. 
& Co., and C. S. Co—two brands of Bgg 


Harbor—viz, Etna and Weymouth 


Washington, 


Sheldon. 


Amenia and Seoteh. This lat 


ter Was soon given up, the notes experiments 
lO and 11 brittle. The 


reasons for this we can imagine. 


stating that it was 


well Few 
of the brands here mentioned are familiar to 
Etna amd Wey 
mouth recall to us the industri 


the foundrymen of to-day. 


sw hich onec 


existed in the Jersey pines. Of these once 


flourishing coneerns scarcely a trace re 


Inains. Weymouth furnace was located on 


(irrent Harbor river, about six miles 


Key 
aes 


from May's Landing. It was erected in 1Se2 


nnd has long since been abandoned. tna 


tributary of the 


Creek, 2% 


furnace was situated on a 


south branch of Rancocas 
Medford, and 4 
surlington 
Iron in All The Salisbury 


are probably the only 


miles 


from miles from Taunton in 


County (Swank’s  “Tlistory of 


Ages”’). furnaces 
ones how on the ae 
tive list. The companies referred to—viz.: 
Richardson, & Co... Cantield, 
ling & Co., and Holley & Cofting, all operated 


plants in 


sarnum Ster 


Litchfield County, Conn. The 
works owned by the last named tirm were 
located at Chapinville, and here was. built 
the first blast furnace in Connecticut. This 
Was about 1762. at which date Ethan Alen 
Was one of the owners of the property. Hol 


ley & Coffing also operated a furnace at Mt. 
Riga, which was most probably the one from 


Which Boyden obtained his iron. 


IS10 


This fur 
nace began operation about amd was 
abandoned im IS56.  Amenia furnace 


Dutchess County, N.Y. 24 


wis lo 


cated in niles 


east of Poughkeepsie cand not in Connecti 


cut, as Boyden states in his notes. This fur 


nace began operations about 1770. Tron from 


the Salisbury district was hauled by teams 


to TLudson or Poughkeepsie and thence trams 
ported by 


water. So far as can be learned 


iroh was not sold on commission, at least in 


the early days. The dealings were direct 
between producer and consumer, and pay 
nents were made in cash or more frequent 
Iv on long time notes. The Sterling Lron 


Works were located in Orange County, N.Y. 


This iron was considered for many years one 


of the best brands for malleable castings and 


Wis in use for the purpose as late as TS6,. 


The Long mine, from which Boyden obtains 


some of the ore for packing, was located on 


this property. Peru and Carthage furnaces 


are supposed to have been located near the 
towns of the 


same names in New York State. 


Boyden tried various additions to the mol 
ten iron, such as sulphur, phosphorus, tin, 
zine, lead, antimony and nickel, but soon 
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gave them up, as the effects were either in 


jurious or negative. In the last entry, Sep 


tember 1, 1832, there is a brief reference to 


melting on a basic lined) furnace, which 


reads, “the more iron if free from carbon the 


stronger heat is required to anneal it; lime 


on bottom ino place of sand iron equally 


rood.” 


Boyden evidently believed that pig 
iron melted in an air furnace lost most of its 


carbon. When the silicon had fallen so low 


that the castings white, the carbon 


came 


being im a combined state, he evidently 


thought the carbon had been removed. 
In annealing, serious difficulties confronted 
him. Ile 


healed castings, 


well an 


1826 


succeeded in’ producing 
remarking October 20, 
“L have a piece so good it will not harden 
any more than copper, and when hammered 
best wrought 


is scarcely inferior to the 


iron.” Tle soon determined the proper tem 


perature for annealing, as at a number of 
places in his notes he writes of Keeping the 
melt 94 


night 


pots at the silver 


degrees C, At 


temperature to 
during the 
fuel 


a primitive alarm to awaken him. 


intervals 


when it was necessary to add he used 


This was 


done by placing a candle on a nail so that 


when the eandle was burnt down to the 


nail the rest would fall on a piece of metal 
Ilis 
and we ean 


and thus awaken the sleeper. notes 


failures, 
entailed by the 


bear records of many 


searcely realize the work 


numerous experiments, especially with vari 


ous types of pots and methods of packing. 


The small furnaces in which the experimen 
tnl work in annealing was done must have 
required frequent attention, Concerning this 
part of the process he seemed to be to a great 
extent groping in the dark. For packing he 
tried various kinds of native iron ore, Span 
ish brown hematite, maganese ore, sand, 
clay, lime, ashes, hammer scale and various 
them. At 
of saltpeter were used, but this caused soft 


Other 


mixtures of first large amounts 


senle and he soon learned to use less. 


substances, such as alum, salammoniac, 
pearlash and plaster of paris, were used, as 
Thus 


“packed 


he says, “to strengthen the packing.” 
on May 1, 


in oxide of 


ISZ7, we find the entry 
iron, one-thirty-second saltpeter, 
one-thirty-second alum, and one-eighth lime 
added; 


though it 


easting covered with a thick seale. 


was perfectly air tight.” It acted 
like sulphur or plaster of paris, which shows 
that a different 


when 


packing composed of two 


materials will destroy the iron either 
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of them would answer well alone. Boyden 


also tried other experiments in packing, such 
fail 
He writes under the date of April 3. 


as sand and alkali white, which were 
ures, 
127, “the conelusion is that red oxide of iron 
fact the thing 
known for packing, and Sterling, well refined 


the best iron.” Of 


is important and in best 
the other difficulties he 
encountered the two worst were “black por 
ous” and “crystallizing.” As to the causes 
of these we can only surmise. Boyden him 
self soon learned to remedy the former trou 
ble by small 
wrought iron, thus lowering the silicon and 


preventing the 


remelting with a mimount of 


formation of graphitic car 


bon, which may have been the cause of the 


trouble. Te attributed crystallizing to silex 
(silica), and said April 8, 1827, “by a number 
of experiments and observations it is evident 
that e¢rystallizing 
Pig 


silex or 


proceeds from silex in 


some way, iron made from ore con 


taining much silex getting into the 


iron when melting or annealing, the iron will 
be brittle and porous.” 
The 


by insufficient 


erystallizing may have been caused 


time and temperature in an 
nealing or by high sulphur in the casting. re 
sulting from remelting and large additions of 
sprue, thus difficult 
The iron wore out so 
that he 


rendering annealing 
annealing 


tried 


pots first 


Various ways to prevent. it 
such as brick pots coated with lead and elay 
and lined with sheet 


rounding the 


iron; earthen pots sur 


iron ones; iron pots packed 
in ore and small iron pots inside larger ones 
The reference, November 22, 1828, to the es 
tablished size of the main pots evidently re 
fers to these outer pots. In some cases re 
annealing remedied his troubles, as owing 
to this practice of using earthen pots which 
are poor conductors of heat, the inside of the 
charge probably was not hot enough at the 
first trial, One interesting experiment from 
a chemical point of view is given under the 
date of April 21, 1831, where the author says 
filled ho packing 


the steam of alcohol conveyed in during the 


“one pot with Work, but 


leat; Work was not quite as good as. the 
other way, covered with soft black seale. A 
annealed as 


rather brittle and erystallized: 


piece of casting above was 


Was again 


heated two hours in hydrogen gas and was 


changed to tough piece free from crystals 


and in every sense good.” These experi 


ments were evidently of no practical value 


but it would be interesting to know how they 











vere made with the crude apparatus at his 
disposal. So much for the technical view of 
the industry. 

the 
features 


Passing now to cousideration of the 


and works 
during the first few years we find that the 
foundry which Boyden erected was located 
at 28S Orange street 


commercial practice, 


in the rear of his home 
on Bridge street. It 


about 60 molders. At 


gave employment to 
first and for much of 


the experimental work the iron was melted 


in a eruecible, using charcoal or hard coal 
for heating. Lime was the flux most fre 
quently used, but experiments were also 
made with other substances, such as iron 
ore, sand, clay, glass and = sulphur, with 


this end in view, evidently with the idea of 
leaving nothing untried. Some of these were 
obviously forlorn hopes, as in experiment No. 
% we find the entry, “Delaware, one-eighth 
W.. pounded fine 
usual.” 


with glass, brittle as 
Boyden's 
the “high.” for he 
speaks in a number of places of the iron be 
ing “sparkling” and the latter 


ierm presumably indicating incipient oxida 


practice seems to have 


heen to run iron very 


“smoky,” 
tion and a very high temperature. Consid 
ering these 
able 


which 


facts it is somewhat remark 


that no mention is made of shrinkage, 
troubled the 
furnace was 
1.000 


does have 


all. An air 


not seem to 
early founders at 
built 
pounds, 


soon with a 
The * fuel 


and it is 


capacity of about 
was dry 
that eight 
day were made, starting at 3 a.m 


pine wood or 


soft coal, said heats a 
. and often 
not finishing until late in the evening. This 
furnace was not tapped; the iron being dip 
ped out in clay washed ladles holding from 
10 to 12 pounds each. 
1828, 


In the notes, June 12, 


there is a reference to Virginia coal. 
This coal probably came from the mines in 
Chestertield County, near Richmond. Nichols, 


in his book, “The Story of American Coals,” 


says: “In 1750 the Virginia bituminous 
mines were opened and worked on the 
James river near Richmond; these mines 
were the first to be opened for the market 


in the United States. Owned by an English 


company and competing only English 
coal, they enjoyed for some time the exelu 


sive 


with 


conustwise trade of the Union. In their 


nature the coals are very dry and gaseous.” 


hese mines are not now worked, but were 


in operation as late as 1842. 


¢ 


So called patent 


iel (coal and rosin) came into use Mareh 25 


me, 


1831. 


Rosin at 


this time was very cheap, 
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seventy-five cents to S81 a barrel, and so 
continued up to the Civil War, when it rose 


rapidly in price, reaching at 


one time, it is 

said, S68 a barrel, and coal tar was used 
instead. 

The first cupola was built in 1882, and 

used hard coal. This cupola was of the solid 


bottom 


type, and 


the 


consisted of a 


part of 


straight 
shaft, upper Which could be 
lifted off so as to allow cleaning and repairs 
after a heat. The pig and fuel were charged 
in the top or ata door near the top. Surround 
ing the shaft was a large bell shaped draft 
stack. 


forded 


An archway through 


the 


this stack af 
platform, 
there being ample room between shaft and 


entrance to charging 


stack for the men to work. Such 


as this could be operated only 


a cupola 
every other 
day, as the cinders and unmelted stock re 
quired time to cool so that it could be dug 
out and repairs made to lining. The use of 
cupolas and air furnaces for melting malle 
able iron was up to a comparatively recent 
date peculiar to this country, it still being 
the practice in many foreign works to use 
crucibles. 


Molding sand 


was obtained from a place 
between Newark and Elizabeth. For cores, 
sand from Rockaway, L. T.. was used. the 
binding material being wheat or rye flour. 


The patterns were usually made from white 
metal, though iron, brass or wooden patterns 


were sometimes used. Fewer pieces were 


molded on the gate than is now the practice, 


aus it was thought impossible to run them. 


For 1-inch buckles from four to eight were 


placed on one gate, though several gates 


were molded in one flask. The flasks were 
inmade of sheet iron, circular in shape, and 
were fastened together with a button and 
eyelet hole. The castings were cleaned ina 
tumbler, which was made from a keg 
strengthened with iron hoops. A door was 


cut in the side, and holes bored to let out 


the sand. Iron journals were bolted on the 
ends. The journal boxes were of wood, and 
power was furnished by a belt over the cen- 
ter of the keg. 

The first annealing furnace was shaped like 
a bee-hive, and the pots were inserted from 
the top, which could be removed by a crane, 
Mill senle was packed around the pots, and 
the whole kept at an 
This 


tangular furnace which 


annealing heat for a 


week, type was succeeded by a rec 


was run continuous 


lv. The floor was laid on an ineline, and the 
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charging done from the higher end. The 
Whole charge was moved along, and = pots 
were thus pushed out at the lower end. 


hence the name “shoving furnace.” This fur 
nace was closed by large bungs, luted at the 
held 48 


12x10 inches. 


joints and pots which were about 
They had a solid bottom, and 
after packing were covered with an overlap 
The 


ports 


ping tile inverted and the joints luted. 
fire boxes were on the side, with inlet 
hear the top of ihe furnace, thence the flame 
went to the upper end and then down to th 
flues that led underneath to a stack near the 


lower end. Pine wood, charcoal or soft coal 


was used for fuel. The castings were clean 
ed by tumbling with leather and stars. A 


considerable variety of castings were made, 


comprising, as the catalogue—a small card 
sive 3X4 inehes printed on one sid 
stated, over 1.000 different articles. Among 


the srtieles enumerated are “Cavasous 


for the Spanish market.” Judging from 
this Boyden was as fuly alive to 


the ndvantages of a foreign trade as are 


some of our modern imperialists. It may be 


necessary to explain that a cavason was a 


ring with a staple cast on it which is put 


on the nose of a horse in order to wrench 


The de 
local, 


it so as to facilitate breaking in. 


nand for castings was mainly and 


at first they met with the usual opposition. 
The blacksmiths objected to the varinble 
Character of the metal and feared it) would 
do away with much of their trade. The 


prices obtained at first were about 25 cents 


per pound, but they gradually fell to S cents 
by TSo4, and afterward rose somewhat dur 
ing the war. 


EARLY FOUNDRIES. 


In the early 20's) Otis Boyden, a brother 


of Seth’s, had started the 


nh Newark. 


Crockett: Foundry 


This was burned down in 1835, 


in which vear the Boston M. C. lL. & S. Co. 


bought out what was left of the Crockett 


foundry equipment and also Seth Boyden's 


establishment, where they continued in busi 
until IN37, failed. Thus 


With the imatle 


HOSS When they 


Seth Bovden'’s connection 


able iron business ended in W235 after con 


tinuing nine years, though, as we shall see 


later, several of his brothers started other 


foundries. The Boston Company were suc 


ceeded by a stock company, who from time 


to time underwent various changes in mem 


bership, until at the 


W. Gy, 


present day the place 


is operated by Morris, under the firm 


name of Morris & Barlow. Part of the or 


inal building still stands, serving as the wa 


of the present foundry, though it has bee 
raised several feet. 

The extension of the malleable iron. it 
dustry was very rapid, and several fou 


dries were started in various places at abou 


the same time. Many of the concerns wel 


short lived, as they suffered from the finan 


cial troubles of S37 and the difficulties e: 


countered by any new process, It is impo 


sible in the time at my disposal to do mo 


than briefly refer to some of the othe 
There were two concerns in Elizabethpor 
of which T have been unable to learn vei 


mach, except that they were probably start 
IS40.) David Meeker 
Inaking malleable iron in Hedenburgs Worl 

in Newark in the year 1841, but removed two 


ed previous to began 


years later to his present location, wher 
the business is now conducted by S. J. Meek 
rr The New Jersey Malleable Tron Works 


were started in 1848 on the spot 
Market Station of 


railroad now 


where tle 
Street the Pennsylvania 
stands. At one time there was 


suid to be eight malleable iron foundries in 


Newark. 

In Massachusetts the malleable iron busi 
Less first established in) East) Boston 
ISS5 Dy 


a capital of $100,000, and under the manage 


Was 
about a company incorporated with 


ment of Alex. Boyden, a brother of Setlis 


A younger brother, Frank, was also employ 
This 


years, as there was not much demand at threat 


ed there, concern Only ran about two 


time for machinery castings of malleable 


iron. The company made stock goods, suc 
as hammers, axes, Chisels, ete... very litth 
light cored work being attempted. The) 


evidently followed along the lines of thi 


earlier English works, as large quantities ©! 
castings were made 


under the impressiet 


that they were steel, which could not be sold 


nnd as no dividends were forthcoming — th 


] 
1h 


stock was bought up by a few persons, \ 
crowded out the Boydens. So far as can ly 
learned the practice in these works differ 
in no essential from that already described 
“Flat 


Inelting was done in two air furnaces, capac 


Bar’ Salisbury pig was used, and thi 


ity 1.000 and 1.600 pounds, respectively, th 
latter being considered a large furnace at the 
time. A 
reason did not 


cupola was erected, but for some 


succeed, It that th 
packing was oxidized with sea water. 

In IS37 Alex. Boyden 
Frederick Fuller, of 


is said 


was employed by 


Kaston, Mass., who al 
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iat time was operating the Easton [ron 
oundry (established in 1752), to start a rath 
able iron foundry in Easton, certain land 
nd buildings being leased to Boyden for 
50 per year. This paper begins according 
» old legal form: “This indenture made the 
rst day of Mareh, 18387, by and = between 
redk. Fuller, of Easton, in the County of 
Bristol, gentleman on the one part, and Alex 
ovden, of Easton, in the County of Bristol, 
iron founder on the other part, Witnesseth,” 
ete. Evidently in those days the distinction 
hetween an iron founder and a gentleman 
was sharply drawn. The foundry was con 
tinued under Boyden’s management about 
a year, When his interest was bought out 
by Lincoln Drake, who was the executor of 
the Lench Estate, owners of the  Haston 
Foundry, and who had been Fuller's finan 
cial backer. Boyden agreed not to establish 
or help establish any other malleable iron 
foundry in New England. In 1838 Danl. Bel 
cher took charge, buying out the business ten 
years later and continuing it until his death, 
which occurred in 1890. At these works 
about one-quarter “flat bar’ Salisbury and 
three-quarters Sterling iron was used, which 
was valued in the inventory, taken TS40, at 
soo per ton. Flat bar was the Common name 
for Salisbury iron at that time, but from 
Which of the furnaces it Came or whether it 
Was Common to all of them IT have been un 
able to learn. 

lam indebted to Geo. C. Belcher, the pres 
ent proprietor of these works, for many of 
the interesting details of the early practice, 
and feel that T cannot do better than give 
the account in’ his own words. Tle says 
“The molders imade their own cores, dump 
edoand trimmed their own castings. sand 
helped the melter when skimming the slag 
from the air furnace, for all of whieh thes 
received S125 per day. The fuel used) in 
the air furnace was Pictou coal. costing S14 
per chaldron—36 > bushels—nznd 


(trash wood). 


pine limb 
The charge was S00) pounds, 
sometimes 1,000, and the writer well remem 


bers when the melter, without consulting 
1 


© ‘hoss,’ 


had the temerity to put in 1.500 
pounds. With what anxiety all watched the 
Murnace for something to happen, expecting 
the bridge to give way and let the iron back 
onto the grates, or that the whole business 
would puddle and refuse to run when tap 
ped. The bottom of the air furnace was 
ade up of quartz mixed with a little clay 
wnd stood about 16 heats. The quartz was 


125 


obtained in the neighborhood, and was first 
calcined in the air furnace and was then 
pounded up. Stourbridge fire brick were in 
common use at this time in the construction 
of the furnaces. The annealing furnaces 
were also run with Pictou coal and = pine 
wood, the firemen tiring up every 15 minutes. 
The annealing pots were pushed in on rolls 
at ohne end of the furnace, and pushed out 
When done at the other end by the introduc 
tion of fresh pots. Very soon after he took 
charge Mr. Belcher built a hard coal anneal 
ing furnace, which while building was ridi 
culed by all old hands, including the melter, 
Who was from Newark, but) proving sue 
cessful, was afterward claimed by the melt 
eras his own invention. The castings made 
at first were carriage, harness and stove 
trimmings, fliers for cotton speeders and thy 
frames, pump castings, mule tingers, loom 
forks, keys, axle nuts and shanks for garden 
trowels. Pipe fittings were manufactured 
here as early as 1849 and possibly earlier. 
They were shipped to Walworth & Nason, of 
New York City, to have the threads cut. The 
price obtained for axle nuts in IS40 was 12% 
cents per pound; stove trimmings, 15 cents 
per pound. Average price of castings, in 
cluding cored work, 16 2-3 cents per pound, 
or one shilling. Large speeder fliers, how 
ever, brought 50 cents per pound. In look 
ing over the old patterns some years ago I 
found that many of them were finished and 
gated in a superior manner. Mateh plates, 
similar to those now used in machine mold 
ing, were employed with good success and 
molds were made rapidly. The flasks were 
made of cherry wood, and the workmanship 
on them was of the best. To am indebted to 
Hlorace Spaulding, of Easton, for much of 
my information. Mr. Spaulding, who is now 
So years of age, was a molder in the East 
Boston foundry, and is the only person now 
living who was concerned with the Malle 
able Tron Works when first started. Ie re 
lates that in the early days of the business 
Alex. Boyden used to have a litthe pump or 
syringe with which he used to squirt some 
thing into the air furnace stack, and also 
used to drop some kind of metal probaly 
zine, into the molten iron, creating a smoke, 
all of which was to make a mystery of the 
process in the minds of the workmen.” 

One of the first malleable iron foundries 
in the Central West was established in Cin 
cinnati, Ohio, previous to TS850, and possibly 


as early as 1845, by Miles Greenwood and 
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the firm name of 


So far as can be learn 


Thomas R. Wood, under 
M. Greenwood & Co. 
ed the works practice was similar to that al 
ready described. Missouri surface ore pig 
was considered essential, and commanded an 
The 
melted in a cupola, and later an air furnace 


extra price on that account. iron was 


was erected. 


In «losing the writer wishes to acknowl 


edge his 
W. G. 


Robbins, of 


indebtedness to O. S. Boyden and 
Morris, of Newark, N. J.; Milton H. 
Geo. C. Bel 
Spaulding, of 


Lakeville, Conn.; 


cher and Horace 


Maiss.; 


» t 
Easton, 


James LL. Haven, of Cincinnati, Ohio, 


and Thomas Devlin, of Philadelphia, Pa., at 


Whose suggestion this paper was undertak 


Fl. 
Modern Cupola Practice.’ 


By BERTRAND 8S. SUMMERS, Cuicaco, ILL. 


The question is sometimes asked, What is 


the most important element governing the 


quality of cast iron for any particular pur 


pose’? It would seen that right here lies the 


basis for the greatest difference of opinion. 


Some 20 yeurs or more ago silicon was re 


garded by foundrymen as one of their worst 
enemies; but since the work of Turner and 
of Keep, silicon has been greatly growing in 
favor, until one might say that it is regarded 


in some quarters as the panacea for all evils 


encountered in the iron foundry. This has 
led to the founding of a school, the follow 
ers of which seem to regard silicon as an 


nll important element, and it 
that 


would appear, 


indeed, in some quarters it is regarded 


as the one element of decisive importance in 


pig iron. It is the writers opinion that 


eraphite is the controlling element in’ pig 
iron, and that a greater success is obtained 
where this metalloid is governed than in 


cases where the silicon only is watched. We 


less familiar with the well 


are more or 


known ideas that by gauging silicon the ex 


act mixture suitable for any purpose is ob 


tnined: it being only necessary to keep the 


carbon above a certain unknown minimum, 
and the silicon being determined crudely by 
shrinkage and other Indeed, we 
not infrequently encounter specifications in 
Which the silicon is specified, but no mention 


is made of either graphitic or 


SILICON. 
as nearly every one will agree, is a 


methods. 


total carbon. 


This, 


very important element in foundry practice, 


*Read at the Buffalo meeting of the American 


Iengineers, 


Instifute of Mining 


its most prominent function being that o1 
promoting the formation of graphitic carbon 
While it also lowers the saturation point o} 


iron for carbon. The former is the property 


that concerns the foundryman almost ex 
clusively; and it is necessary for him = t 
know about how much = silicon cast iro: 
should carry, in order to have the desire 
properties. Excluding other effects, whi 


Will be taken up later, we must always co: 
sider what kind of castings are to be msc 
in order to know what content of silicou to 
strive for in the casting. It seems fair to sa) 
that nothing absolute can be stated regara 
ing this question. 


Frequently we notice it 


text books and journals that if iron carries 
this or that percentage of silicon it will hay: 
certain properties, This 


proposition the writer cannot accept, being 


sWeeping gener! 
of the opinion that other conditions will at 
fect the content of graphitic carbon as much 
us, if not more than, the content of silicon 
In general, if it is desired to make good mia 
chinery castings of close structure, and at 
the same time so soft that no difficulty will 
be experienced in tooling them, the silicon 
should be 


between 1.50 and 2 


Inay even run to 2.25 per cent. 


per cent., 01 
It is always 


Wise in these cuses to consider the iron used 


in the mixture. It is well enough to say in 
aw general way that if we have the same 
chemical composition in cast iron we will 


have the same properties, but experienc 


lfas shown that this is true in a general wa) 
only. For example, mixtures in which tlh 


chief Component is charcoal iron, show a 


perceptible difference from those made eu 
The 


seems to lie in the different conditions of tli 


tirely from coke iron. reason for this 


which will 


light 


carbon, be mentioned later. 


For hardware, in which = great 
strength is not a very important item, it is 
well to run the silicon up even as high as 5 
per cent. This practice has several advan 
tnges, It tends to make the iron more fluid 
so that it will take delicate molds well, and 
avoid ditticulty or loss due to shrinkage. I! 
the 


mixture. 


is also said to enable foundryiman to 


This as 


doulb 


carry more scrap in his 


sertion, however, is open to serious 


as the amount of scrap which a mixture wil 
carry is dependent upon the carbon conten 
of the mixture and the scrap. 

As silicon 


approaches or exceeds % yy 


cent. the casting becomes more and mor 
brittle, and it is desirable to keep well withii 
the limit of 3 per cent in most Classes o! 
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oundry work. For most foundry purposes, 
on the other hand, a silicon content below 
1.5 per cent is to be avoided. 

As stated above, these rules as to silico! 
ire only true for ordinary foundry mixtures. 
Special metals, and mixtures containing pe 
culiar irons, are often found to contradict 
some of the above statements. The figures 
viven, however, are an excellent guide for 
veneral practice, and will be found applica 
ble in most cases. It will be developed later 
that there are other influences which affect 
ihe iron more than does the content of sili 
con, 


SULPHUR. 


The good effects of silicon are often coun 
ieracted by the presence of sulphur, and 
mysterious troubles encountered in the foun 
dry are not infrequently traceable to this 
element; the practical foundryman being, in 
this respect, usually at the mercy of the pig 
iron manufacturer. Most brands of soft iron, 
both chareoal and coke, are usually consid 
erably below the danger limit in) sulphur. 
Foundrymen, however, are frequently mis 
led by the statement that sulphur need not 
he considered, as it never occurs in pig iron 
in sufficient quantities to affect the results 
of their work. If analyses are made of drill 
ings from castings that give trouble to foun 
drymen not possessing means for determin 
ing sulphur, the trouble will, in many cases, 
be traceable to this element. In most in 
stances, sulphur is introduced into the mix 
ture through the ferro-silicon irons used to 
supply the silicon to the charge. The writer 
has found well-known brands of ferro-silicon 
containing 0.17 and 0.18 per cent. of sulphur, 
and in one case OS4 per cent. Tf a careful 
watch is not made of these irons, or if strict 
specifications are not drawn upon them, it is 
not infrequent that 0.10 per cent. of sulphur 
is found. Most furnacemen endeavoring to 
do so can keep the sulphur below the limit 
of 0.05 per cent. Not long ago the write! 
Was consulted in regard to some faulty cast 
ings, and analysis of them showed 0.12 per 
cent. of sulphur. The iron was full of small 
cracks radiating in all directions; but they 
were not perceptible on the surface, and 
could only be discovered when the castings 
vere struck with a hammer. When this was 
done the casting would fall into many pieces, 
ind the fracture would plainly show that 
he casting had been previously cracked 
rom one-fourth to one-half of its depth, the 


remainder of the shell being severed by the 
blow. Furthermore, the casting showed 
signs whieh might have been taken as indi 
cating cold shortness. In all probability the 
sulphur had been introduced in this case 
through the ferro-silicon, as the casting ear 
ried a considerable content of silicon. <A 
Inaximum limit of sulphur for good foundry 
practice should be fixed at 0.10 per cent.; 
but foundrymen should strive to keep it be 
low OOS per cent. 


PHOSPHORUS. 

This element is present to a greater de 
gree than is Commonly supposed in most east 
irons. It may be said that for the greater 
part of foundry work it is an excellent in 
gredient up to a certain limit. This limit, 
for most cases, is about 1 per cent. Where 
great strength and resiliency are desired the 
phosphorus should be very much below this 
point. TLlowever, in cases of this kind it will 
seldom be noticeable in high graphitie iron, 
Where it is kept below 0.5 per cent. In snap 
flask work phosphorus is a very desirable 
element to the foundrymen, tending to make 
the metal fluid and to.keep it so. Its effect 
on strength is not immediately discernible if 
the test bar of cast iron is subjected to a 
transverse stress, In most cases, if the stress 
be applied gradually, a high phosphorus iron 
Will register nearly as high as one of lower 
content. A severe blow upon the bar, how 
ever, will soon make apparent the difference 
in the irons. It is weakness under sudden 
shock that phosphorus most distinetly pro 
motes; and for this reason it should be kept 


low where this property would be a detri 


ment. Like sulphur, phosphorus occurs. in 
large quantities in the ferro-silicon irons 
commonly used in foundry mixtures. — It 


may be stated that most of the common 
brands of these compounds on the market 
carry 1 per cent. or more of phosphorus. The 
writer has known cases in which 7 per cent. 
silicon iron carried more than 1.60 per cent. 
of phosphorus. Of course, this is unknown 
to most foundrymen not having facilities for 
analyzing their iron; and in this way phos 
phorus is frequently introduced into mix 
tures which never should carry a high per 
centage of it. 

It may be interesting to note here the case 
of a special semisteel, mixed by the writer, 
Which carried a trifle more than OLS per cent. 
of phosphorus, graphitic carbon being 1.84 
per cent, total carbon 1.97 per cent., and 
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sulphur normal. The bar broke under trans 
verse stress at 3.940 pounds. Another one 
made from the same mixture broke at 5.910 
pounds. The writer has frequently found 
bars made of this metal which carried ovet 
1 per cent. of phosphorus and broke above 
3.000 pounds. In the case of the 3,000-pound 
bar the resiliency was considerable, the bar 
possessing spring and showing a considera 
ble deflection before breaking. It would 
seem from this that phosphorus is not 
nearly as much to be feared as is commonly 
supposed. 
MANGANESE. 

Very little has been said of manganese in 
its relation to general foundry practice. Tt 
is. however, an important element ino many 
ways. It will scarcely be noticed in a mix 
ture up to OS per cent., as far as the ordin 
ary foundryman is concerned. Frequently 
an excellent casting is found to contain over 
1 per cent of manganese. Tt is not very long 
since it was suggested that manganese is a 
very beneficial element in cast iron, and it 
has been asserted by some metallurgists that 
a considerable content of this element is de 
sirable. The writer's’ experience with man 
ganese in general practice has not been ex 
tensive, but it seems to him that this modern 
view is to be looked upon with favor. Al 
thoug 


Vitis well Known that manganese pro 
Inotes Combined carbon, silicon predominat 
ing in the iron would tend to counteract this 
effect. Manganese, however, has consider 
able effect on the magnetic properties of the 
iron, Which has been discussed in another 
paper by the author Glournal of the Society 
of Chemical Industry, December, 1807.) 

It is well known that manganese possesses 
the property of preventing sponginess of the 
metal, or blow holes, by reacting with the 
occluded gases of the metal: and it) seems 
that the modern view is going to work con 
siderable advance in this way. If the foun 
dryinan should be able to run sufficient man 
ganese into his mixture, without hardening 
the metal, to rid the iron of blow holes or 
prevent sponginess, manganese will soon be 
in high favor for general foundry practice 
There is reason to believe that this will come 
to puss at no very distant date, Since the 
publication of the above mentioned article of 
the writer, later studies of the effect of man 


ganese upon the magnetic properties of iron 


have adduced striking arguments, tending to 


substantiate the ideas advanced by R.A, 


Hadfield, as to the probable existence of a 
carbide of manganese, which exerts consid 
erable influence on the properties of steel. 
It would seem, however, that in high carbon 
irons, particularly in those carrying a con 
siderable proportion of graphite, this effect is 
somewhat hidden. It is more noticeable sas 
the content of graphitic carbon decreases. 


CARBON. 


The cousensus of opinion seems to be that 
a great deal is vet to be discovered relativ: 
to carbon. Anomalies have frequently been 
encountered in foundry practice whic! 
seemed to indicate strongly that a cleare: 
knowledge of the state of the carbon would 
greatly aid matters. There is no questio! 
that graphitic carbon is the softening agen 
in cast iron; and, so far as silicon can contro! 
this it is the governing agent. The write 
hopes to show, however, that in many Cases 
silicon is powerless to effect this Change in 
the state of the carbon. It is doubtful 
Whether the form of carbon usually called 
graphite is always composed of the same 
variety of carbon. Tt will be remembered 
that some five or six years ago, Professo! 
Ledebur, in an excellent paper on carbon in 
iron, described four states of this metalloid 
The carbon in a transition state toward 
graphite (as we may describe it) he termed 
graphitic temper carbon, He also stated that 
there was no known method of determining 
this form, and that it was always estimated 
with the graphite. It is open to question 
then if, in many cases where we determin 
graphite, some oof it) does not represent 
graphitic temper carbon, 

To digress a trifle, mention might here bi 
inade of an old dispute between the practical 
nan and the technologist as to the value of 
the fracture in determining the quality «of 
pig iron. Probably most technologists will 
agree that, as a general indication, this prac 
tical method is very useful, but very mis 
lending. Some time ago the writer had an 
excellent opportunity to observe this. A very 
open grained iron was found to contain much 
less graphite than an iron possessing a frac 
ture of inferior appearance. 

S. Hl. Chauvenet has given some interest 
ing figures, showing that a lower bed fed 
from the blast furnace is normally always 
close grained, though it gives practically the 
sume analysis as the rest of the cast; and he 
shows, further, how obstructions in the tap 
hole whieh cause intermediate beds to fill up 





Vs 
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up 
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slowly will make those beds close grained, 
vhile if the lower bed be filled rapidly it will 
how an open grain. Finally, if we compare 
i charcoal iron with a coke iron, it is a well 
nown fact that although the charcoal iron 
way carry a very much higher percentage 
of graphitic carbon, it shows a closer and 
denser fracture, while the coke iron has a 
very open fracture, the graphite occurring 
in hests, as it were, and falling to the ground 
in flakes when the iron is handled. A> pos- 
sible explanation of this might be that the 
eraphite commonly determined in chareoal 
iron represents relatively larger proportions 
of graphitic temper carbon, while the coke 
iron carries a very much smaller percentage. 
The iron, assimilating the graphitic temper 
carbon, makes a close and homogeneous 
etal, while the graphite tends to open the 
grain and segregate, thus frequently causing 
sponginess in the metal. This would seem to 
explain the reason why charcoal iron makes 
a denser and more uniform metal when in 
troduced into foundry mixtures, and hence is 
venerally preferable to coke irons. This sug 
gestion is offered tentatively: the writer not 
being able, as yet, to identify the temper 
carbon in such irons. 

It may not be amiss, in this Connection, to 
cite an incident in the use of the semisteel 
mentioned above. This metal possesses a 
Inagnetic permeability midway between cast 
iron and cast steel, being a gain of about 50 
per cent. over cast iron, A test bar from a 
machine, which had showed inferior results, 
proved the metal to have the same permea 
bility as cast iron. This being unexplained, 
un analysis was made of the bar, with sup 
prising results. The analysis was almost 
identical with that of a bar which had 
showed superior results in this direction, The 
vraphitic and total carbon were practicalls 
identical. The mixtures were entirely the 
same, and the metals had been worked in 
the foundry in the same way, with the ex 
ception that different) blast) pressure lad 
been used. The bar showing the lower re 
sults was very open and showed a dark 
vrained fracture. The bar giving higher re 
sults presented a Characteristic silvery ap 
pearance and was soft and tough. It was 
exceedingly dense and turned more” like 
steel, while the former bar turned just as 
cast iron would do, The micro-photograpls 
of these two bars showed radical differences, 


und seemed to contirm the view that these 


were due to temper carbon. Further, this 
metal, when properly made, is homogeneous 
throughout the casting, and the graphitic 
carbon shows no tendency to segregate. It 
would seem from this that the state of the 
carbon was the governing factor: and cases 
such as this have prompted the above sug 
gestion. 

In this laboratory an attempt was made 
to oxidize the temper carbon by prolonged 
treatment with fuming nitric acid under 
high temperature, but without avail. This 
is in accord with previous work along this 
line. Hlopes are entertained that investiga 
tions how in progress will yield some method 
by which temper carbon may be identified 
and estimated in these irons. 

COMBINED CARBON. 

It is usually admitted that combined car- 
bon embraces more than one kind of carbon, 
This is, to some extent, substantiated by 
Work upon the magnetic permeability of 
Inetals relatively high in carbon. llowever, 
the present state of the art will not permit 
Intech to be said with certainty in this di 
rection. Reference may be made in this con 
hection to recent work of Messrs. Donath 
and THaissig on silicon irons, in which they 
cite the fact that a high silicon iron, when 
analyzed for carbon by ordinary methods, 
gives about 1.56 per cent. less of carbon than 
When the drillings are oxidized completely 
by combustion with lead chromate, or vola 
tilization in chlorine. Lower results were 
also obtained when the metal was oxidized 
with chromic and sulphuric acid. This dif 
ference, Messrs. Donath and Haissig sug 
vest, is due to some silico-carbide. The writer 
has endeavored to duplicate these results, 
working on a ferro-silicon Containing about 
7.9 per cent. of silicon. The total carbon, ob 
tained by solution in a double chloride and 
the residue burned in a combustion furnace, 
Wis 2.24 per cent. In every case in which 
the carbon was determined either by direct 
combustion with lead chromate, or the resi 
due from the chlorine treatment burned in a 
combustion furnace, the results agreed quite 
closely with those obtained by solution in oa 
double chloride. It is possible, however, that 
the results obtained by these scientists miary 
be true for ferro-silicon higher in silicon: or 
it may be that the metal used for their ex 
periments was in some respect anomalous. 

RELATION OF SILICON TO GRAPHITE. 

Having discussed these general relations. 


let us now endeavor to see what grounds 
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there are for the assumption that silicon is 
the governing factor in cast iron. If we have 
several pieces of cast iron, made at different 
dates from practically the same mixture, the 
analyses of which show practically the same 
total carbon and a variation in silicon, we 
have an excellent opportunity to trace the 
effect of silicon. For example, in the fol- 
lowing table are irons which would seem to 
show this quite clearly: 


Table I.—Analyses of Charcoal Iron Castings. 


Pis- Seek IV. 
Silicon Esiin hy teres 2.66 2.92 2.41 
Graphitic carbon. 2.93 2.77 2.98 
Votal carbon 3.48 3.41 3.42 





The other constituents of these irons are 
nearly the same, and all of them are con 
trolled as far as possible in foundry practice. 
They were made from almost identical mix 
tures, as is clearly indicated by the uniform 
ity of total carbon. It is evident that this 
table does not support the unqualified asser 
tion that an increase in silicon causes a pro 
portional increase in graphite, and the prac 
tical rule, based on that theory, that silicon 
may be blindly added to the foundry mix 
ture, without considering other conditions, 
in order to increase graphite and soften the 
iron, is hot substantiated. Comparing irons 
I and Ill, we tind that although the latter 
contains 0.72 per cent. more of silicon than 
the former, the graphite is 0.15 per cent. 
lower, While the total carbon is practically 
the same. Obviously this increase in silicon 
has not produced graphite, yet the total car 
bon indicates that there was no marked dif 
ference in burden. 

Taking LV. as the second in the series, we 
see that silicon increases by about 0.20) per 
cent, yet that the graphite is nearly con 
stant, except as to LIL, which is both highest 
in silicon and lowest in graphite. The fair 
deduction seems to be, either that silicon has 
no marked effect upon graphite in ordinary 
foundry practice, or that there are other con 


Table JIL. 


I. 
Silicon F —s 2.85 
Sulphur _—— ‘ ‘ icvesse tO 
Phosphorus : iin ; a 0.557 
Manganese wa . $e ; . O39 
Graphitiec carbon re er ‘ae . 3.15 
Combined carbon ‘ Vetsadabensseece WE 
Total carbon pa kthote eae eine , 3a 


ditions more potent. 
the more probable. 


The above analyses are taken from a vast 


number made in the course of practice, 


Which contirm this conclusion. Daily ree 


The latter view seems 


ords for months show conclusively that the 
silicon varying between 2 and 3 per cent. has 
not nearly the effect on the graphite that it 
is usually supposed to produce. No relation 
apparently exists between the change of sili 
con and the content of graphite within thes« 
limits, and there is little if any doubt, if we 
can judge from this long series of tests, that 
there are other influences in cupola practic: 
Which are more potent than the variation in 
silicon. The above table has been selected 
as most clearly setting forth this view. 
Another proof of this proposition is sec 

in the analysis of pig iron, before they ar 
introduced into the cupola. Pig iron show 
the effects of the metalloids in the blast fu 
nace, instead of in the cupola; yet even in 
the blast furnace, with its high temperature 
the silicon is not always able to govern thi 
graphite. For example, the following ar 
strong indications in this direction: 


Table LI. Analyses of Pig Irons. 






R. IL. LU. 1\ 
Silicon sive. «niteleeie eee eae 7.94 7.43 3.36 ; 
ME oso secs. ee ceceewawe O.04L 0.029 0.051 
PRGSONOTUS i s6esscs ciwcues 1.39 1.05 O06 
Graphitic carbon 2.02 1.95 3.01 
TOtRl GAFDOD iscicscsccanss 2.6 2.19 : 


Here it appears that the irons carrying 
more than 7 per cent. of silicon have less 
graphite in proportion to the total carbon 
than the one containing 8.36 per cent. Num 
ber III, however, is a remarkable iron, and 


one that is seldom seen, although its high 


proportion of graphite to total carbon is 
quite characteristic of the brand, and has 
been found in most shipments received from 
this furnace. This anomaly must therefore 
be due to local conditions. 

The castings in Table LT were all com 
pounded from high graphitic charcoal iron 
In coke iron mixtures the failure of silicon 
to increase the percentage of graphite is even 
more marked. The following analyses are 
taken from casts made entirely frome coke 


irons: 


Analyses of Coke Iron Castings. 


LL. rH. lV. V. Vi Vil Vil 

3.76 2.62 2.47 31S 3k) 2.40 

0.083 O.074 

612 0.460 

0.260) 0.42 ‘ ‘ awa 

3.05 3.17 2.55 2.69 yA 2.07 ‘ 

24 O.0S 0.74 O51 O82 O4 1% 
vay) 3.25 3.29 3.20 oO. 5 Bp | ’ 


The first four members of this table lave 
about the same total carbon, and were mace 
from the same irons, with but minor c¢liuaunges 
in the burdening. It is readily discernibl: 


from these irons that little if any relation 
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ship can be traced between the silicon and 
the graphitic carbon. Looking at the last 
four members, the total carbon contents are 
seen to be practically identical, while the 
graphitic carbon is very nearly the same in 
the irons containing the highest and the low- 
est content of silicon; and, again, no relation 
‘an be traced between silicon and graphitic 
carbon. As in the case of the first four, 
these mixtures were compounded from the 
same irons with but minor changes in the 
burdening. 

That temperature controls the effect of 
silicon is shown when a close examination 
is made of different shipments of the same 
brand of pig iron, the blast furnace running 
on the same ore mixture. A case came un 
der my personal observation recently, in 
which the graphitic carbon ran from 3840 to 
3.50 per cent. the silicon remaining in’ the 
neighborhood of 1.5 per cent.; but when the 
silicon rose to 1.8 or 2 per cent. the graphitic 
carbon rose above 3.50 per cent. In nearly 
every case of this kind a decrease in the to 
tal carbon was likewise noticed. This has 
also been frequently noticed with other 
brands of iron, and it is more apparent with 
charcoal irous than with coke. Phe heat in 
the blast furnace seems to be great enough 
io make the silicon a more important factor, 

It is hardly legitimate to attribute these 
differences to the effect of the other ele 
ments, as aeglance at the tables will show 
that they do not vary enough to enter into 
the consideration. It would seem, on careful 
consideration, that the effect of silicon is 
largely governed by the temperature at 
which it is allowed to net. It is doubtful if 
the necessary temperature is obtained in the 
cupoki to permit the silicon to have a very 
strong effect upon the corbon, where its con 
tent does not vary beyond certain limits. It 
also seems probable that, where the burden 
is light, the effeet is not as marked as in the 
case of large burdens, where more heat is 
developed. 

INFLUENCE OF COKE RATIO. 

Frequently one hears among foundry men 
that this or that one uses certain fuel ra 
lios, but it is seldom stated under what con 
ditions the melt is made. One foundryman 
s melting iron with a ratio of one to 13, 
Vhile his neighbor is running on a ratio of 
one to seven. This means almost nothing, 
inless the amount of iron melted and the 
ondition of the material introduced into the 
upola are taken into consideration. It need 


searcely be said’ that the foundryman who 
melts 60 tons per day can make a better 
showing in relation to fuel consumption than 
one who melts 5 tons and has the same iron 
poured from his cupola. The foundryman 
having a smaller burden uses more coke on 
his bed in proportion to the iron melted. It 
is also evident that, where it is desired to 
melt large pigs and large sized serap, a 
greater coke consumption is necessary, to 
tap the same iron from the cupola. Barring 
these two conditions, which are evident to 
every one, the iron is, within certain limits, 
softer when more coke is used. If analysis 
is made of metals cast with different coke 
consumption and practically the same bur 
den as a general rule, the one Inelted with 
the higher coke consumption, up to a certain 
limit, will contain the most graphite. This 
is only true when the cupola is run on a coke 
consumption below what is really Necessary 
to pour iron of a high temperature, and this. 
again, is largely dependent upon the blast: 
but where little attention is devoted to the 
blast, and especially where the blast press 
ure is below what it really should be, an in 
creased coke burden will often have a bene 
ficial effect upon irons, if too much is not 
added. If a foundryman is using his blast 
judiciously and the coke ratio is figured for 
the best economy, little can be gained from 


an increased coke consumption. 


(To be Continued.) 


CAST IRON NOTES. 


Devoted to inquiries from Practical 
Foundrymen on the subject of Melting 
and using CastIiron. Address all Inqui- 
ries to W. J. KEEP, care of The Foundry. 


MODERN CUPOLA PRACTICE. 

IL have been requested to state whether 
Mr. Summers, ina paper on the above sub 
ject, presented at the October meeting of A, 
I. M. i. did not disagree with my own ex 
pressed opinions. With regard to the prae 
licability of controlling the quality of foun 
dry castings by chemical analysis, we are 
in perfect accord. Tle says: “It is well en 
ough in a general way to say that if we 
have the same chemical Composition in enst 
iron we will have the same physical proper 
ties, but experience has shown that this is 
true in a general way only.” “Of two test 
bars from mixtures entirely the same, treat 
ed in the same way, except with a different 


blast pressure in the cupola, the chemical 
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analysis was almost identical, but the physi 
cal qualities were entirely different.” 

The paper is written in support of a mis 
taken opinion of Mr. Summers that increas 
ing Silicoau in sv mixture does not change com 
bined carbon into graphite or soften iron, 
and that the amount of silicon contained by 
a pig iron does not indicate its Capacity for 
carrying scrap; that silicon is not the ele 
ment by which the quality of a casting can 
be controlled, but that the graphitic carbon 


and the total carbon control the quality of 


the casting. He states all this many times, 
but he does not prove his statements. He 
vives the analysis of some dozen irons, one 
half of which indicate that he is wrong, and 
admits that 


in the paper he his premise is 


incorrect. Here are a few quotations: “Sil 
icon promotes the formation of graphite. It 
is necessary for the founder to know about 
how much silicon cast iron should carry, in 
order to have the desired properties. 

“We 


are to be made in order to know 


must know what kind of castings 
what con 
tent of silicon to strive for in the casting. 
but nothing absolute can be stated regarding 
this question. 

“Silicon tends to make the iron more fluid. 
wnd avoids loss due to shrinkage.” 

“There is no question that graphitic car 
bon is the softening agent in cast iron, and 
so far as silicon can control this, it is) the 
voverning agent.” 

“Carbon is undoubtedly the governing fac 
tor in irons. Silicon can do nothing without 
a certain carbon content, and total carbon 
is one of the most 


important elements 160 


specify in the purchase of foundry irons.” 


Ife says that his foundry specifies 3.75 per 
cent. total carbon, and silicon anything, so 
long as necessary carbon is furnished. Bit 
he says that a minimum graphite specifica 
tion is inserted in nearly every case. He 


suys he pays very little attention to silicon, 
as most of the high carbon irons will carry 
sutticient silicon for most classes of work. 
but that it is often useful to require a cer 
inin silicon content in the iron so as to get 
the blast 


furnace is sutlicient to enable the silicon to 


sufficient graphite, as the heat of 


control the graphite to a great extent. 
“Temperature of the blast furnace controls 
the effect of silicon. A pig iron With silicon 
15 per cent. contained 3.40 to 3.90) per cent 
of graphite; with silicon 1.8 or 2.00, graphite 


» 


rose above 3.50 per cent. The effect of sil- 


icon is largely governed by the temperature 
at which it is allowed to act.” He doubts 
the theory that silicon may be blindly added 
io the foundry mixture without considering 
other conditions, in order to increase grapt 
ite and soften the iron. He thinks the desire 
for silicon has been carried to an extreme 
Ife says that the plan of gauging the valu 
of irons by their content of silicon is but om 
step in advance of judging by fracture, 

He says that some have said that silico: 
is the cure for all evils, but he thinks tha 
Craphite is the controliing element, and tha 
sreater success is attained when graphits 
iS governed 


Watched. 


than when silicon only ix 


Ile says: “Even if we admit that an in 
crease of silicon can cause an 


INCreAase Go! 
sraphite, ye 


t if there is not sufficient cardi 


present to be changed 


Into graphite, the 
graphitic carbon cannot be obtained in the 
required proportion.” Ie silys sulphur often 
counteracts the good effects of silicon: thet 
phosphoras is not nearly as much to be fear 
ed as is commonly supposed: that MAN Lanes 
prevents blowholes, and promotes combined 
carbon, but silicon tends to 


effect, 


counteract thi 


There can be no disagreement with al 
of the above quotations, but Mr. Summer 
seems to wish to disagree with some one 
and says that he proves that silicon lias no 


influence in promoting graphite. Te ack 
difficult to have th 


furnace people furnish analyses of total and 


nowledges that it is 
of graphitie carbon. and discourses at lengt! 
about four kinds of carbon: but as this is 
2uess-Work it is not important to the foun 
der, 

He states that in his opinion high silicon 
irons are useless, and that as ferrosilicots 
invariably contain Jess carbon than pig iron 
the addition to a low carbon mixture furth: 
decreases the cnrbon, and on this aceoun 
does not nermit the use of more scrap. 

While the addition of irons 


high silicon 


does reduce carbon and therefore — silver) 
irons with lower silicon are better, yet it 

the universal experience that an increase o| 
silicon enables more scrap to be used. 
Mr. Summers, in his effort 


the use of 


lo disparage 
silvery irons as softeners, says 
that they contain excessive sulphur, as high 
With 
silvery iron, made execlus 


as O17, and in one case O34 per cent, 
the exception if 


ively from mill cinder, he cannot find an ex 
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ess of sulphur in silvery irons, but he al 
ws dh castings a maximum of O10) per 
ent., and he would not use enough of any 
silvery iron to introduce such a percentage 

Now, Where is the difference in ao speciti 
ation of a certain amount of graphite, or 
i certain amount of silicon? 

The foundation principle is) that) silicon 
an oonly soften iron by changing carbon to 
craphite, and the more total carbon the more 
carbon there is to change. 

It seems unnecessary to write a paper in 
support of the contention that the graphite 
controls the character of the casting. 

No doubt it does, but silicon is the chief 
cause of graphite being formed. The foun 
der has no practical way of increasing 
eraphite, except by increasing silicon. 

A horse is controlled by the bit, but che 
driver by controlling the bit controls the 
horse. Mr. Summers, as well as everyone 
else who has had experience with melting 
iron, has found that a given percentage of 
silicon cannot in every case be depended up 
on to produce a given physical composition 
heeause the varying carbon content, and 
the varying conditions attending the melt 
ing, often exert a greater influence than 
the silicon. And vet it does no harm, and 
it is correct to say, barring unforseen condi 
lions, that an increase of silicon will produce 
a corresponding Change in physical quality. 

It is known that T try to make this matter 
so situple that the ordinary founder can un 
derstand it, and for this reason T prefer to 
ineasure the shrinkage. which is a mensure 
of the inthtence of silicon under all the pre 
Vailing conditions. 

If ihe shrinkage is high, the silicon musi 
be inereased. and if lower than ordinary, the 
scrap can be increased. Measuring the phys 
ion) qualitw and then correcting it by alter 
ug silicon is within the reach of the under 
standing of every founder. 

Most founders will never be able to under 
stand anything more, and fortunately for 

ionev-mnakine, nothing else is needed. ex 


cept a plysical test for strength, 


Deaths. 

Hlornce Wiley Soper, of the American 
Foundry & Furnace Co... Chicago, is dead at 
the age of O6 years, 

Timothy Mellugh, the Chicago founder, 
died there October 16. He came from Eng 
land while young, and learned his trade in 


(incinnati. 


Samuel Lewis, malleable iron founder, of 
Pittsburg, died October 10. Tle founded and 
operated the Lewis Malleable Tron Works. 
and had been in business for 50 years. 

Enoch Page died at Seranton, Pa. aged 62 
years. At the time of his death, September 
=3, he was superintendent of foundry of the 
D.. L. & W. shops, Scranton, Pa.. where he 
had been employed for more than 230 years. 

William Shaffer died at Reading, Pa.. 
September 29, 61 years old. He was born in 
Sanatoga, Pa.. but spent most of his life in 
Reading. THe was in the machine shop of 
the Johnston Foundry Company twenty 
years, most of the time as foreman. Ile was 
after that a member of the firm of Davis, 
Printz & Co. for twenty-two vears. 


Louis De Blois Bartlett, formerly president 
of the Putnam Machine Company, Fiteh 
burg, Mass.. died at Marblehead, Mass., 
October 19. 73 years old. Tle was bern in 
Marblehead and served his time with Otis 
Tufts in Boston. went to Fitehbure in 1859 
and lived there the rest of his life. Tle be 
came connected with the Putnam Company. 
and was suecessively director, treasurer and 
president, retiring from business in 1885. 


senjamin Fox, who has conducted his 
foundry for a period of fifty years in New 
York City. died after a very brief illness. 
Ife is said to have been one of the old-style 
proprietors, who got acquainted with his 
employes, and kept acquainted, interesting 
himself in their personal welfare, ang so en 
dearing himself to all. Such men can be 
hardly spared, and his death is a calamity 
to many. 


Ilorace B. Miller, one of the two founders 
and original sole proprietors of the “Amer 
ican Machinist.” died at Napa. Cal... October 
25, of heart failure. Tle was born in Phila 
delphia in 1839. Ife served in the navy in 
Farragut’s fleet during the civil war. Ulis 
connection with the management of the 
“American Machinist” ended in IS94. and 
his stock therein was disposed of in 1IS97. 
Mr. Miller was an associate member of the 
Amerienn Society of Mechanical Engineers 
from its beginning, the preliminary meet 
ings of that society having been held in the 
editorial rooms of the “American Machin 
ist.” Tle was also a member of the Press 


Club of New York, 


Frank F. Hemenway, who was for 


nearly fourteen years connected with the 
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editorial department of the “American 


Machinist,” and for several years its editor 
Brooklyn October 14. He 


October 2, 


died in 
Hartford, N. Y., 


in-chief, 


wis born at 

IS57, and received a good common school 
education. Tle served under Gen, N. P. 
Banks in the civil war. Ile was a fine 
mechanic, and occupied the position of 
superintendent of the Inachine — shop 
of the old Starbuck Brothers’ — plant, 
Troy. W hile here he invented ihe 
Hemenway automatic cut-off engine. Ile 
was no charter member of the American 
Society of Mechanical Engineers. Ilis prin 
cipal contributions to literature concerned 
stenm ond steam engines, his book on the 


stenm engine indicator being still in demand. 
Ile is said to have been marvelously correct 
his technical knowledge, and his writings 
Ile was a 
The 


in 
were always lucid and uplifting. 
kind. true friend, and helpful to all. 
American Machinist's obituary on him says: 
“The 

to say, 


bitter word that it seems necessary 


without reproach and without sitting 


in judgment, is that he was not kind and he 


was not just to himself. Much more than 
a fair share of this life’s misfortunes fell 
upon him. Tle contended bravely against 


them for vears, all the while helping others 


to bear their far lighter burdens, and = he 
gave up only when further battling was 
plainly hopeless He was married while 


quite young, and the three children born to 
him are all dead.” 

William G. 
of heart 


Newark, N. J., died 
the Phila 
October 5. He 
the 


Morris, of 
disease, on street in 
delphia, late at had 


the 


night, 
been in attendance at meeting of 
and had taken 
part in the discussion of the topical paper 
on the “Karly History of the Malleable Iron 
Business.” Mr. 
old. Tle had been engaged in the manufae 
ture of malleable life, 
molding in his 
the 


years 


Foundrymen’s Association, 


Morris was about 62 years 


iron all his 
apprentice at 


having 
begun as an 
boyhood, advancing through Various 
many 


became head of the firm of Morris & Barlow, 


gradations until, not ago, he 
successor to the original firm of 
Condit. 


Barlow «& 
Ile was the son of a foundry man, 
his father having served his apprenticeship 
under Seth the and 
developer of the processes in malleable iron 
Inanufacture, 


Boyden, discoverer 


Mr. Morris was regarded ns 


one of the highest authorities on the found 
ing of light castings, and by many as the 


very highest in the art of malleable iron 


the Cor 
Arcanum 


making. Ile 
inthian 


member of 
the 
Enterprise Lodge of the Knights of Llonor 
and the Newark Lodge of the A. O. UL W 
The 
compris 


Was a 


Council of Royal 


Ile leaves a widow, son and daughter. 


period of his life of 63> years 

















WILLIAM G. MORRIS 
nearly the whole history of malleable iron 
Inanufacture, a branch of metallurgy thiat 
has advanced by great leaps and bounds 


until to-day it is one of the great industries 
of the manufacturing world: an industry 
Whose history cannot be written without 


meluding the name of William Gi. Morris. 


New Buildings and Enlargements. 

A new foundry, 100x66 feet, is being built 
at Sycamore, IL. 

Work is begun on the new Wetherell foun 
dry at Chester, Pa, 

The foundry of E. Walker, at Homaton 
Ala., recently burned, is being rebuilt. 

Pettinos Bros. are erecting a large foundry 
and chemical plant at Bethlehem. Pa. 

The Mfg. Co.. Northville, Mich., 
has added a brass foundry to its plant. 


Dunbar 


John IF. 
Inarket 
foundry. 


Riley, Charleston, S.C. is in the 


for equipment of iron and— brass 











yn 
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Win. Bates is building a new foundry at 
ortland, Wis., 20x60, two stories high, with 
lean-to, 

The Graff Stove Company is about to 
nove into its new foundry buildings at Mo 

ongahela, 

Work is well under way at the new foun 
dry of the American Steel Castings Co., at 
Chester, Pa. 

The Wisconsin Malleable Iron Co., Mil 
vaukee, will erect an addition to wareliouse 
to Cost 83,000, 

The Tennessee Coal, Tron & Railroad Co. 
is nhout to erect a new foundry 240x800 feet 
at Kusley, Ala. 

fhe Parsons Band Cutter and Self-Feeder 
Company, of Newton, La. is building a new 
foundry, TOXS4 feet. 

The Butfalo-Pittsburg Company, Buffalo, 
N. Y., will operate a foundry in the old Wel 
logge Iron Works, Buffalo. 

At Bellaire, O.. Anderson Bros. & Simpson 
will build a foundry and machine shop on 
the site of their burned plant. 

The Vandling & Wurtzell Foundry, at New 
Brighton, Pa. has started up and will pro 
duce machinery and stove castings. 

The Berlin Bridge Co. is building a new 
foundry for the Benjamin Atha & Tlington 
Co., at Harrisburg, Pa., 51x152 feet, 

The Louisville Foundry & Machine Works 
is the style of a concern just started up at 
Louisville, Ky. by John O. Dolfinger and 
Geo. Abell. 


Cutler & Proctor recently built an addition 
to their foundry at Peoria, Th, and have 
purchased more land in anticipation of fur 


ther eXpansion. 


The Joseph Dixon Crucible Co. has added 
i large new building to its plant, and will 
herease the boiler capacity. The business 


ef this firm is booming. 


The Stowell Manufacturing & Foundry 
Co.. of South Milwaukee, will erect a 50x150 
feet addition for the manufacture of malle 


ible iron, to Gost S6,000, 


The foundry building of the Youngstown 
Moundry & Machine Co., Youngstown, O., is 
wing considerably enlarged and a 20-ton 
raveling crane installed. 


The Co-Operative Stove and Foundry Co., 
if Wheeling, W. Va., has been chartered. 
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This company uses the abandoned plant of 
the Fisher Foundry Co., recently retired. 

At Gaffney, S. C.. T. Hf. Littlejohn, J. bp. 
Templeton and B. T. Porter have formed a 
partnership as the Gaffney Machine Co.. and 
Will establish machine shop and foundry. 

The Titusville Tron Co.. Titusville. Pa.. is 
erecting an addition to 


its radiator plant, 
HISxSO feet. A saving of iron is effected by 
the employment of a new machine for mold 
ing their radiators. 

The Benjamin, Atha & Illingworth Co.. of 
Harrison, N. J.. is erecting an extension to 
their foundry 152 feet long. The framework 
is of steel and the work is being done by the 
Berlin Tron Bridge Co. 

The Totten & Hogg Tron and Steel Foun 
dry Company, of Pittsburg, will add two 
24x52-ineh hot mills, one 2Ox36-ineh cold mill 
and other machinery to the plant of the 
Johnstown Tinplate Company. 


Keck, Gonnerman & Co., Mt. Vernon, Ind.. 
are erecting a brick addition to their new 
foundry, 40x60 feet. A new GO h. p. Corliss 
engine, a new boiler, besides several new 
machine tools, have also been added to the 
plant. 

The Aschman Steel Casting Co. of 
Shearon, Pa., is looking for a new location 
for a steel foundry. It is the expectation to 
employ from 200 to 250 men. The company 
desires a location a litthe nearer Pittsburg 
than it now has. 

The Middleborough Foundry and Machine 
Company has been organized to operate the 
Crowe Foundry and Machine Works: will 
also use the foundry and machine shops of 
the Holliday Stove Works and will put up a 
large traveling crane, several new buildings 
and other improvements at Middlesborough, 
IXy. 

The Missouri Car & Foundry Co., St. Louis, 
is building a malleable iron foundry at its 
works at Madison, Wis. The building is 
about GOO feet long and 175 feet wide. The 
company has also contracted for an addition 
to its wheel foundry at Madison. This will 
be a steel structure 250 feet long and about 
175 feet wide. 

The Superior Drill Company, Springtield, 
®., will, this season, build an addition to its 
main shop, 147 feet, four stories high, with 
an L the same dimensions, for storage pur 
poses. The foundry will have a 75-foot addi- 
tion, and new cupola with 15 tons capacity. 
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This is to accommodate the fast increasing 
business of the company. 
The Ellwood 


City, Penn., 


ellwood 


has been organized and has se 


Foundry Company, 


cured ground, 200x160 feet, on which it will 
The 


ohne story 


erect a plant. main will be 


feet, 


foundry 
There 


pattern 


DUXSD high. will be 


additional buildings for shop, mia 


sand sheds, core ovens, coke 


The 


castings for gas engines, and a general line 


chine shop, 


house, ete, new company will make 


castings. 
Belt 
are erecting on the line of their 


of machinery 
The Utien 
Utica, N: ¥., 


new 


Line Railroad Company. 


road a riveted lattice bridge having a 


span of about 75 feet. The bridge is known 


as the Half-way Bridge. It is a modern 


structure in every way for the class of work 
Which it is called upon to do. It is to be all 
steel except the cross ties on which the rails 
The Berlin Tron Bridge Co., Hast Ber 


rest, 
lin, Conn., have the contract for furnishing 
and erecting the steel work. 

The 
Conn, are 


Berlin Iron Bridge Co.. Kast) Berlin. 


Metal 
railroad 


erecting for the Senmless 
Sing, N. Y., 


tracks connecting the different parts of their 


(‘o., Sing neross) the 


plant, a steel foot bridge. The bridge con 


sists of lattice trusses about GS feet long. 
supported on steel trestle bents on either end. 
Underneath the bridge is a substantial trol 
ley beam designed to carry loads from the 
adjoining building to the switeh track of the 
railroad underneath the bridge. 


Among the Foundries. 


Kastern stove manufacturers have ad 
vanced prices D per cent, 
Weir, Mass.., 


work as never before. 


stove shops are rushed with 


Irving M. Brown has purchased the foun 
dry of Thos. Stewart at Allegan, Mich. 
The foundry at 
Station, Pa., will be lighted by electricity. 


new Leechburg Hays 


The Burley Heater Co., Tyrone, Pa., made 


the first Cast in its new foundry last week. 


The works of the Michigan Malleable Tron 
Co., at Detroit, will 


Delray, start up in 


November. 
The brass foundry of the Davis & Furber 
North Andover, Mass.. 


operations. 


Co., of has suspended 

The foundry of 
New 
definite period. 


Mallory, Wheeler & Co., 
Haven, Ct., has closed down for an in 


The New York <Air-brake Co.’s new foun 
dry at Watertown, N. Y., started up the first 
part of October. 


The Corry Radiator Works at Corry, Pa. 


have assigned. Execution judgments 
amount to $21,544. 

R. H. Edwards will remove his foundry 
and machine shop from Wellsboro, Pa... to 


Lawrenceville, Pa. 
KB. A. Malls, lias 
leased the Plaintield Foundry for a period of 


Keene, of Livermore 
five years from October 1 inst. 
I. T. Green has been appointed receiver of 
the Sioux City Brass Works at Sioux Cit) 
In. Assets, $8,000; liabilities, $6,000. 
The attached = the 
property of the Penitentiary Stove Foundry 


State of Oregon has 
Co. for an alleged indebtedness of $52,000. 
The employes in the Moline Plow Co.'s 
foundry struck in sympathy with the strik 
ing coremakers, who demand $1.75 per day. 
J. R. Cook & Son Co. 


Americus, Ga. 


is incorporated at 
Its plant, foundry and mia 
chine shop will be removed from Oglethorpe. 

The old 
Kan., will be started up by J. D. 


Kimball foundry at Lawrence, 
Bowersock, 


under the name of the Lawrence Tron Works. 


The coremakers of the National Foundry 
and Pipe Works, Scottdale, Pa... are out on 
strike, because the superintendent increased 
their work. 

The Lebanon (Pa.) Boiler, Foundry & Ma 
chine Co. made an assignment for benefit of 
creditors. 


tal, $50,000. 


Liabilities, $22,000; paid-up capi 


The Malleable 
Mich., has filed articles of ineorporation., Thi 


Detroit Iron Co... Detroit. 
capital stock is $50,000, of which $43,000 has 


been paid in. 
dull in the VPlankville 


branch of the Peck, Stowe & Wilcox Co., of 
Many molders hav 


Business is very 


Southington, Conn. 
been laid. off. 

The plant of the National Foundry & Pipe 
Works, Scottdale, Pa., 


closed down this week on account of a strike 


Limited, at wis 


of the coremakers. 


The Sanford foundry, which has lain idle 
for four years, will be started up and oper 
ated by David Jenkins, 


Jenkins Machine Co. 


president of the 


The Stiles Press Manufacturing Co. of 


Watertown, N. Y., has leased and will oper 








of 


er 
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ate the Adirondack machine shop and foun 
dry of Carthage, N. Y. 

The molders at the Keystone loundry, 
Rock Falls, HL, win their strike for the rate 
of wages paid two years ago. All the strik 
ers will be taken back. 

The American Pipe and Foundry Co., of 
Chattanooga, Tenn., with a capital of $500,- 
WO, was licensed to do business in Illinois 
with a eapital of $103,000. 

The Miehigan Brass and Tron Works, De 
troit, has the contract to furnish S22.000 
worth of valves and hydrants for the new 
water works, Mobile. Ala. 

The Frontier Tron Works, Detroit, Mich., 
are in the hands of a receiver, because want 
of sudicient cash capital rendered it impossi 


te to make the business pay. 

At the annual meeting of the Kutztown 
Foundry and Machine Co. the entire board 
of officers was re-elected. The affairs of the 
company are in excellent shape. 

A foundry will be erected at Ellwood City, 
Pa. by BE. JS. O. Davidson and Scott Coates, 
lately connected with the Derwent Foundry 
Co. The building will be 40x70 feet. 

All the molders, apprentices, Goremakers 
and laborers in the foundry department of 
the Moline Plow Co. are out on strike in 


svinpathy with the striking coremakers. 


The Corry Radiator Company failed. at 
suit of Jno. Graves et al. Fifty men thrown 
out of work. It is expected the company 
Will be reorganized. Liabilities, $40,000. 


The Superior Drill Co., Springtield, O., is 
to have an addition 147x41 feet and = four 
stories. An additional 75 feet will be built 
on the foundry and a new cupola added, 


The Troy Malleable [ron Co. have elected 
the following: President, William A. Grip 
pen; vice-president, Waldo IK. Chase: treas 
urer, Edwin Veght; 
Veght. 


secretary, Augustus 


While the molders are out on a strike at 
the foundry of Prospey Pero. Worcester, 
Mass., Mr. Pero and his son, with 19 appren 
tices, are in overalls, molding in place of the 
strikers. 


The stove foundry of the Somersworth 
Machine Company has closed indefinitely 
wing to the failure of the Sawyer Woolen 
Co. of Dover. The latter was chief owner 
if the foundry. 


The molders of the Saco & Pettee Co., 
Biddeford, Me. struck for an advanee in 
wages. The firm agrees to an advance of 25 
cents a day, but wants more work, which 
the molders refuse. 

All the molders of the Farrell Foundry 
and Machine Co. Ansonia, Ct. are out on 
strike by order of the I. M. U. of N. A. be 
cause the company employed a non-union 
nan on a new machine recently introduced. 

The recent trouble between the manage 
ment and the workmen at the Keystone 
Manufacturing Company's works, at Sterl 
ing, IL. has been settled by the firm’s ad 
vancing prices to the rate paid two vears 
ago, 

At the annual meeting of the Auburn 
Foundry Co.. Auburn, Maine, October 4. the 
following officers were elected: President, A. 
M. Penley; secretary, N. 1. Jordan: directors, 
A. M. Penley, N. I. Jordan. B. F. Sturgis, 
Louis A. Cobb. 


An American firm has received an order 


for an immense number of castings for on 
large woolen mill apd other machinery, to 
be erected near Pekin, China. This is said 
to be the first modern woolen mill to be built 
in the country, 


The Search Manufacturing Co.. of Sheboy 
gan Falls, will remove to Oshkosh, Wis. 


J and 
Will oceupy the old plant of the Star 
Foundry and Machine Co. They will manu 


facture horizontal horse-powers, dog powers, 


feed mills, feed cutters, ete. 

Win. Todd & Co., of Youngstown, O., have 
cast suecessfully the first one of six plates 
for the foundations of the manmimmnoth blast 
furnaces now being constructed by the Ohio 
Steel Co. It is the largest plate ever cast 
here, its weight being sixty tons. 

The Co-operative Stove Co., recently organ 
ized at Wheeling, is building a new plant for 
the manufacture of the Ohio Valley Star 
stove, first made by the Fisher Foundry Co. 
The new concern is made up largely of men 
employed in the old Fisher foundry. 

The Southern Hollowware Foundry, owned 
by colored citizens at Churchville, Tenn... 
Which has been closed down for some 
months, will restine operations today with a 
large foree of men. Phe company lias 
enough orders on hand to Keep the foundry 
busy for several months, 

The Battle Creek Steam Pump Co., Battle 
Creek, Mich., has inereased its stock from 
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$100,000 to $200,000, issued and fully paid. 
The 
foundry, put in a pneumatic traveling crane, 


company has doubled the size of its 


built a new brass furnace, core ovens and 
added new machine shop equipment. 
The molders in 16 foundries of Buffalo, 


N. Y., have struck for day-work at $2.25 per 
day. Twelve of the firms have conceded the 
demands, while four resist. A hard tight is 


expected by the molders, but they say they 


are prepared for it. Wages had ranged from 


S125 to $225 per day and uniformity is de 
manded. 

Inashorttimethe Harrisburg Foundry 
Machine Works, 


work on a big contract 


sana 
Harrisburg, Pa. will begin 
for engines and boil 
crs for an immense woolen mill at Tientsin, 
China, near Pekin, China. Tientsin is a city 
The 


have the contract for 


of 1,000,000) population. Westinghouse 


people, of Pittsburg, 
the electrical apparatus. 

The Rock Island Plow Company's molders 
are on a strike, pending an answer to the 
following: “We, Molders’ 


Union, No. 230, demand the 


members of Lron 


hereby same 
rate of wages and shop conditions existing 
in the past vear for the ensuing year of "OS 
‘99, and expect a satisfactory answer by 6 
p.m. October 13, or we will refuse to work 
longer.” 

The Foundry & Machine 


Co., formerly operated by J. J. 


Louisville (IKN<y.) 
Sweeney, has 
been taken up by Mr. John O. Dolfinger, who 


recently purchased, reconstructed and 
equipped with tools the old buildings. This 


was brought about by the Commercial Club. 
The will 


belted and hand-power elevators, shaftings, 


works turn out electric elevators, 
pulleys, hangers and gearing. 

Works and the Reid Ma- 
of Spokane, Wash., have consoli- 


The Union Tron 
chine Co., 
dated. The capacity of the new plant will 
both the old. 


exceed that of New buildings 


will be erected the capital stock will 
start at $50,000, to be enlarged as demanded 
The officers will be FE. 


Austin 


by trade. J. Roberts, 


president; Corbin, vice-president; J. 
M. Fitzpatrick, secretary and treasurer; E. 
IK. Reid, manager; Mr. McCarney, superin- 


tendent. 


The Berlin Iron Bridge Co.. of Ezast 
Berlin, Conn... are erecting the extension 
of the foundry for the Benjamin 


Atha & 
his extension is 51 


IHlingworth Co., at 
feet 


Ilarrison, N. J. 
wide and 152 feet 


long. The framework is of steel throughout. 


The sides are covered with corrugated iron 
on steel purlins, and are arranged for suit 
able doors and windows. The side columns 
support a 50-ton electric Crane having a span 
of 46 feet. The roof construction is of steel 
trusses and purlins arranged with openings 


in the roof for skylights. 


American Foundrymen’s Association Bu 
reau for Standardized Samples 
of Cast Iron. 


Committee’s Progress Report. 


The committee appointed by the American 
Foundrymems Association to establish 


National 


anil 


ndvanece a Bureau for the distribu 


lion of uniform standardized drillings, is 
how able to distribute a range of samples 
that it feels will meet the hearty approval 
and indorsement of managers and chemists 


employed directly or indirectly in all 
branches of the iron industry, pertaining to 
the making or use of pig iron, 

The standardized samples now ready for 
distribution cover the following determina 
tions: 


Silicon, and 


one each of a low, medium 
high range of cast iron. 

Sulphur, one each of a low, medium and 
high range of cast iron. 
Manganese, one ench of a low, medium and 


high range of cast iron. 
Phosphorus, one each of a low, medium 
and high range of cast iron. 
Total carbon, one determination, 
Graphite, one determination, 
Tatanium, three determinations. 
In all, 17 determinations made on four (4) 
samples. 
B, C 


passed the 40 


The samples are designated as A, and 
I). Sample A, 


mesh sieve, gives one total carbon and one 


which has 


graphite. Sample B gives a low silicon, a 
medium sulphur, a low manganese, a phos 
phorus which is within the Bessemer limit 
and a titanium. This has passed through a 
Sample ¢ 
silicon, high sulphur, medium 


medium phosphorus, and a 


20 mesh sieve. vives a medium 
manganese, 
titanium. This 
Sample D 
gives a high silicon, low sulphur, high man 


titanium. 


has also passed a 20 mesh sieve. 


and a 
passed through a 20 mesh sieve. 


ganese, high phosphorus 

The drillings were obtained from castings 
made after the plan described by Mr. West 
in his paper before the Pittsburg Foundry 
men’s Association, June, 1898, widely pub 
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lished by the trade papers, The drillings pound, and delivered in cases as seen in Fig. 
were obtained under the supervision of 1, holding three or four bottles according 
Prof. CG. IL. Benjamin, and the standardizing to the desires of a subscriber. One bottle 
under Prof. AA. W. Smith, both of the Case each of samples A, B,C and PD can be had, 


School of Applied Science. or a subscriber can have three or four bot 
The chemists engaged in standardizing the — tles of all one sample (excepting the sample 
four samples are Messrs. Booth, Garrett aud \, which contains the total carbon and 
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American Foundromen’s Association. 


Standardized Sample of Cast Iron. 


The .asiings from which these samples were taken were made | 
by THOS. D. WEST. Their preparstiin was ander the supervision | 
of Prof. C. 1. Benjamin and Prof. A. W. Smith. The analytical work =, 
was carried out by Booth, Garret & Bisir Pritadetptria, Pa,, Prof, 

A. W. Smith, and Cramer & Bicknell. of Cleveland, O., and “A. 5. 
Vecreath, Marrisburg, Pa. | 

NOTICE... The direction of the Standardizing Burene of the | 
Amerkaa Foundrymen’s Asseciation is in the care of Professors 
C. A. Benjamin and A. W. Smith, Case Schoat'ot Applied Science, + 





Clevcland, U., whe will arrange for the aad diatrity 
of (he standardized drillings. Bustacas communications may Biso be | 
addreased to é 


THOS. D. WEST, Chairman, 
SHARPS VILLE, PA. 





Feg. 7, 


Blair, Philadelphia; Prof. A. W. Smith and graphite, and of which only one bottle will 
Cremer & Bicknell, Cleveland, Ohio, and so to any one subscriber), or two or three 
James MeCreathe, Harrisburg, Pa. bottles of one sample and one of another; 

The standards are sold at the price of in fact, bottles of samples B.C and D can be 
$5.00 per pound and in no instance will less sent in any proportion desired, as it is the 
than one pound be sold. The samples are Wish of the committee to follow the desires 
packed in bottles, holding one-third of a of all purchasers, as far as in their power, 
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One pound of the samples should) furnish 


enough material for 36 complete analyses 
or at least 200 separate determinations. The 
B, C and D will 


be placed upon 


analyses of the sample, UA, 


be sent separate and may 
bottles or kept private as desired by the sub 
sceriber. 


The 


considering their cost, is very low, and the 


amount asked for these standards, 


drillings such that no chemist could manu 
facture them for himself at many times their 

four 
More 


over, the good subseribers can do in assist 


price. The outlay for preparing the 


samples was somewhat over $400.00, 


ing to promote greater uniformity in the 
work of laboratories, dealing with east iron, 
is such that no matter to what part of the 


country any portion of the sample may be 
sent. like reports of analyses can be expected 
at the chemists. who are 


hands of *eareful 


only too often compelled to resort to short 
cut methods in order to keep up with the 
work in their laboratories. 

The undersigned committee 


by the 


is encouraged 


receipt of subscriptions. whieh in 


clude, to date. about thirty-five (85) of our 


leading laboratories. Tt is hoped this open 


letter will be so fruitful of results that an 
other vear will find few. if any. laboratories 
not possessing the 


standards herein ad 


vanced. ‘Those wishing to assist this move 


ment to the extent 


of ordering standardized 
saipples, will please address their orders to 
any of the following committee: 
Thos. D. West, Chairman. Sharpsville, Pa 
Dr. R. Moldenke, 46th st. and A. V. R 
Pittsburg, Pa. 


V.. 


James Seott. Luey Furnace, Pittsburg, Pa. 


IP. W. Gates, Gates Tron Works, Chicago, 
I. 

Kk. UW. Putnam, “THE FOUNDRY.” De- 
troit, Mich. 


Fires and Accidents. 


Galen Coleman's foundry, Middletown, N. 


Y.. was damaged by fire. 


Frank Sweet's Brass Foundry, Chicago. 


was burned. Loss, 81,000. 


The Hessell Tron Works, Colorado Springs, 
Col, were damaged $8,000 by fire. 
The Obrien foundry at San Francisco was 


damaged $8,000 by tire October 14. 


Robbins «& 
ville, O., 


Mvyer'’s 


was damaged $2,500; insured, 


foundry at) Florence 


ata | 
was burned, 


Snyder's foundry at Luzerne, Pa., 


Loss, $12,000; partly insured. 
The 
chine Works were burned. 


Centerville (lowa) Foundry & Ma 


No insurance. 


The roof of the Heughes foundry, Roches 
ter, N. Y., was damaged $200 worth by fire. 


ire did several hundred dollars’ damage 
to TD. M. Osborne Co’s foundry at 


ss eee 


Auburn, 


The Bellaire foundry and machine shops, 
Bellaire, O., 
3.000, 


were destroved Dy tire. 


Loss 


The foundry of the Pennsylvania 
cultural Works, York, Pa., 
heavy. 


Agri 
was burned: loss, 


The foundry of TT. 
apolis, Ind., 


B. Layeock, Tndian 


was burned. Loss, 825.000: wel] 


insured, 

The foundry of the A. B. 
York; Pa., 
insurance. 


Karquhar Co. 


burned. Loss, $10,000, with some 


The Merrill Tron Works, 
were destroyed by fire. 
ance, S4,000, 

The foundry of 


Moline, I1ls., 
by insurance, 


Milwaukee, Wis.. 
Loss, $10,000; insur 


Williams, 
burned. 


White & Co., 
Loss, $10,000; Covered 
The Werr-Murray Co.s foundry at Fort 
Wayne, Ind., was damaged by fire to the ex 
tent of $5,000. 

The foundry of J. T. 
Pai.; 


partly insured. 


Snyder, at Luzerne, 


Was destroyed by fire. Loss, S12.000; 
The foundry and machine shops of Walter 
N. Morrison, Rochester, N. WL... 


stroved by fire. 


were de 
Loss, $9,000, 

The warehouse and platforms of the Tyler 
Foundry & Machine Co., Tyler, Tex.. 
burned. 


were 


Loss. $10,000, with $5,000) jnsur 


ance. 

The machine pattern 
Adolph Leitelt| Tron) Works. 
Mich., burned September 10. 


and shops of the 


Grand Rapids. 
Loss, S30,000; 


insured, 


In the million-dollar tire which recently 
devastated Colorado Springs, the foundry of 
Hassell-Taleott Co. 


£10,000, 


was destroved: — loss, 


John Schultz, 24 vears old, employed at the 


Brooks foundry, Cleveland, O.. sustained a 


broken leg from the falling of a heavy piece 
of iron, 
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Fire at Buffalo, September 25, did $12,000 
damage to the Bryant Iron Works, the loss 
being largely in patterns, and $4,000 damage 
to the Adirondack Bieyele Co, 

A building owned by the Hanover Foundry 
& Machine Co., located in Hanover, Pa., and 
occupied by the Keystone Spoke & Binding 
Works Co., was burned. Loss $15,000, 

Jeremiah Strausser, aged 2S years, an em 
ploye of the Reading Foundry Co., Reading, 
a., fell from the top of a large crane yester 
day afternoon, a distance of 40 feet, and was 
instantly killed. 

Mr. Obrien’s foundry, San Francisco, Cal., 
was damaged to the extent of $8,000 by fire. 
There were several One 


harrow escapes. 


young man carried his step-mother to the 
roof, whence they were rescued by firemen, 

John Borgerding was badly hurt in the St. 
Paul foundry by being hit by a piece of iron 
which flew from a casting. Ile was taken to 
the hospital, and his condition is thought to 
be favorable. 

Ole Lee, a carpenter employed at the Bass 
foundry 47th and Clark streets, Chicago, met 
death yesterday in a manhole. Tle was mak 
ing repairs, when his coat was caught in a 
revolying shaft, and he was whirled around 
with frightful rapidity. very bone in his 
hody was broken and his clothing torn off. 
Lee resided at 4950 Wentworth avenue, 


Charles Perkins, of 19 Stearns park, a 


f 
Springtield, 


molder, who was employed at the shops 
the Springtield 
Maiss., 


Foundry Co.. 


suffered severe burns in both of his 
eyes by the spattering of molten metal while 
The re 
ceptacle Contained some small pieces of old, 


fluid = to 


pouring the fluid into a receptacle. 


rusty metal, which caused the 


spatter and fly 
found that his 


into his eves. The physician 


right eye was dangerously 


burned. The doctor hopes that it 


The left 


nay be 


saved, eye is not dangerously 


burned, 


Personals. 


TT. T. Wood has resigned as manager of the 


Lakeside Malleable Tron Works, of Racine, 
Wis. 
James Hall, secretary of the Springtield 


Foundry Co., 
to Miss J. 


Springtield, Mass., 
Maud Williams, of 


Was married 
Sunderland. 


rank B. Ward has resigned his position 


us secretary and general manager of the 


Michigan Brass & Tron 


Mich. 


Works, of Detroit, 
Thomas Wathey, recently with the Walker 
Company of Cleveland, O.. has accepted the 
position of superintendent of the Hay Foun 
dry & Machine Works, Newark, N. J. 
Thomas E. Inslee has resigned as assistant 
superintendent of the foundry of HL. B. 
Sinith Co., Westtield, Mass. 
by Arthur A, 


Ile is succeeded 


Brown, of Champaign, IL. 


Arthur A. Brown, of Champaign, HL, has 
taken the position of assistant superin 
tendent at the Main street foundry of the 
li. B. Smith Company, succeeding EK. Inslee. 


Who has gone to Philadelphia. 
Benj. F. Chambers, on leaving the Bauseh 

& Harris Co.'s employ to take the position of 

foreman of Farrell ‘Tool 


Was presented 


foundry for the 
Company, at Waterbury, Ct., 
by his former shopmates and subordinates 
With a 


vold chain and Masonie charm at a 


reception in his honor, 
David Spence, who 


Nashua, N. H., as 


recently welt lo 
superintendent of the 
Nashua Iron & Brass Foundry, has resigned 
his position and returned to” his 
Williamsport, Pa. on 


illness. lle 


home in 


account of his wife's 


Was recognized in Nashun ns 


thoroughly capable, and his departure is 


much regretted. 

W. 1). Sargent, of the Sargent Co., Chicago. 
has returned from a very successful business 
trip in Europe, taken in the interests of the 
International Mr. 


sale of 


Brake Shoe Co. Sargent 


has made arrangements for the the 


International Company's products in nearly 
every foreign country. Ile reports a row 
ing desire on the part of foreign concerns to 
take up American goods, and that any article 
of American manufacture which possesses 
merit will find a ready sale abroad. He is 
taking figures at present from American pipe 
manufacturers, for an English correspon 
dent, on $2,250 tons of water pipe of various 
sizes, and 


hopes to be able to 


The 
London or Liverpool delivery. 


place the 


business in this country. pipe is for 


Trade Publications. 


We have received the latest catnlogue of 


the American Emery-Wheel Works, of Prey 


idence, R. 1. It is of the standard size, 6 by 


inches, and is a very neat, well executed 


book, containing a 


collp.ete deseription of 


the varied product in its 60 pages. It ilhas 
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trates emery wheels and emery sticks. rub 


bing and sharpening tools of all shapes aud 


floor and bench grinding machines, 


sizes, 


sectional views of many different shapes ¢f 


corundum wheels, ete. There are also cuts 


of magnetic chucks, demagnetizers, drill and 
tool grinders) saw-gumiming machines and a 


revolution counter. It contains, also, 


corn 
plete specifications of 
The 


immediately 


the goods and 


lists. wheels of this concern are ail 


“tested before shipment at a 


surface speed of 


minute, giving chem a 


more per sq. in.” thus proving beyond any 


question that each and every wheel is en 


tirely free from defects or 


it ix sent out. 
tisers of 


instruction for emery 


entnlogue as a whole is one of the most at 


tractive we have seen. 


The Whiting Foundry Equipment Com 
pany’s catalogue, second edition, is at hand. 
It is of standard size, 6x9 inches. A very 


convenient feature is the index of contents 


on the outside of back cover. 


The illustrations are numerous, and excel 


lent in workmanship. Traveling pillar and 


jib cranes are shown, of various styles and 


of all capacities. Also, overhead trolleys for 


double benim or single “LE? beam tracks; der 


ricks and air hoists and receivers; com 


pressed. air, bydro-pneumatic and belt power 
elevators, 


A cut of the Whiting cupola, in elevation 


and section, gives an excellent idea of its 
construction in detail. They also have 
sinall cupolas for testing purposes, and 
ladles of all capacities, for iron and steel 


foundries; cars and turn-tables, core-oven 
trucks and fittings, brass foundry equip 
ments, including furnaces complete, ready 


for lining, 


Bouers patent friction tumblers are illus 


trated; also tumblers to run by spur gear. 


On page 36 is illustrated a novel “tumbu 
lator.” which is a tumbling mill having ee 
centric gudgeons, causing a “wibble-wabble”’ 


Inetion that moves the contents of the mill 


first toward one end, then toward the other, 


at each revolution, effecting a polish that is 


desirable in, for instance, frame posts for 


heads, 


Won 


“A view of experimental floor for sash 


Weights” is given in connection with the 


Avery molding machine, 


price 


not less than 9,000 ft. per 


stress of 250 Ibs. cr 


weakness before 
On page 15 is given valuable 


Wheels. The 


absolute 


The Whiting patent car-wheel foundry sys 
tem is also illustrated; and, concerning this 
latter the company wishes to furnish = in 
full 


miscellaneous 


quirers with 


particulars, 


special circulars, 


Then 


Ziving 
follows a 
catalogue of machinery for car-wheel and 
general foundries, including casting break 
ers, drop test machines, iron flasks for pips 
founders, clay grinders and mixers, and hay 
rope machines, 

On the last page of this excellent cata 
logue is represented a large converter for the 
Illinois Steel Company. loaded on flat ear 

This graphic 
idea of their capacity for heavy work. 


ready for shipment. gives a 


The Whiting Company has been remark 
ably the 


successful from outset, 


the 


and thei 


expanding business attests 


demand for their goods. 


increasing 


A Reservoir Substitute for Ladle. 
By JOHN PETTIGREW 

enlled 

to rk ot 

nay not 


Some time ago we were upon t 


which 
This 


undertaking to 


make a tiv wheel 


tons of 


iron to pour it. seem a very 


great have the 


kind But 


those who 


facilities to do a job of this 
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old hand-power type and very slow of mo 


tion, with a ladle capacity of only 16 
that 


requires to be 


tors 


it will be seen some other arrange 


ent mide, 


The use of a reservoir in such a ease is an 


necessity. It is the construetion 











in 
mm 
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of this reservoir that I wish to describe, as 
it may suggest to some one in the same cir- 
cumstances a cheap and easy way to build 
one that can easily be constructed and taken 
apart, the plates of which can be used for 
a great variety of purposes in a jobbing 
foundry. 

These plates are knuckle jointed. They 
are 14 inches long, nine inees wide and 
three-quarters of an ineh thick. 

The ocecampanying sketch will give an 
idea of their form. These are not a new 
thing by any means, as I saw them in use 58 
years ago. But TI have no doubt they will be 
new to many. They will make any size of 
circle required and for encasing a fly wheel 
or loam casting, where a pit cannot be dug, 
they cannot be excelled, 

They are also very convenient for build 
ing runners where the gates are carried 
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Fig. ~S a. La 
Soe a The Foundry 

around the easting; such as drop gates for 
evlinders or kettles, 

lor the reservoir spoken of above, we 
made an open sand plate 7 4” diam 
eter, 3 inches thick, shown in sketch, with 
four lugs for bolts, on whieh was built the 
plates in a circle to the height desired. For 
snfetly we put two lavers of fire brick on 
the bottom, then lined the shell formed by 
the plates with fire brick also, leaving about 
two inches of space between the plates and 
brick, ramming the space tight with com 
mon molding sand, riddled from the floor. 
When all was built up. a ring with four 
lugs was put on, covering curbing and brick, 
then bolted together, minaking a solid: vessel, 
which held nearly 19 tons of molten iron, 


good and hot for nearly three hours. 


te 


Refore filling with iron the faee of the 
brick was slushed with new molding sand 
and the whole thoroughly dried. The reser- 
voir was placed so that a 5,000-lb. ladle could 
be poured into it, at the outermost sweep of 
the crane. The ladle being hoisted from 
the cupola and swung to place without the 
necessity of racking, this arrangement also 
keeping the crane free for any other pur 
pose, 

After the casting was taken from the 
foundry and shipped, a few hours sufficed 
to take the reservoir apart. The plates have 
been often used since and the briek, whieh 
were uninjured, were used for lining the 
expola. 

The accompanying sketch will show the 
general plan. The outer casing, whieh was 
built part way and rammed with common 


molding sand six inches from the inside or 


< li > 
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Be es.” Knuckle 


Joint 

















mndry 


insin casing, was used for a re-enforeement 
in case of accident, as the pressure of the 
liquid metal for some distance from the bot 
tom Was very great. It is always best to err 
on the safe side. 

The tly wheel was cast with drop gates 
placed at regular distances all around the 
rim, and both runners and gates were eal 
culated to take the iron from the reservoir 
fast enough so that no iron would be Jost 
from overflow, on eccount of the speed with 
Which it was delivered from the reservoir 
When the pris was drawn. The time taken 
for the reservoir to empty was less than one 
minute. To supply the rest of the iron need 
ed to fill the mold there was a ladle with 
ten tons of iron on one crane and one with 
six tons on the smaller crane. These were 








144 “TRE FOUNDRY. 


handled so that the runner was kept full 


until the mould was filled. The whole time 


it took to All the mould did) net exceed two 


and oa half’ minutes. Phe above was pian 


hed by the ahle superintendent, W. Ek. Wake 


field 


NOTICE! 

Advertisements in this column, 30 cents a line for 
each insertion About seven words make a line. The 
Cash and Copy should be sent to reach us not later 
than the 20th to insure publication. 

Answers addressed to our care will be forwarded. 


TO SUBSCRIBERS 


whose names appear on our subscription list, we will 
vive one free insertion under this heading to those in want 
of positions, the advertisement to occupy a space of not 
more than five lines, Additional space or insertions must 


be paid tor in advance at regular rates, 


WANTED—Good molders. Address {<im 
ball Bros., Council Blutis, iowa. 
WANTED—Steady job by young molder, 


sober and industrious, either at molding or 
traveling for good foundry. Address, A, 
tox 447, Hanover, Pa. 


WANTED—TVo correspond with a party cay 
able of taking charge of a foundry making 
furnaces and boilers, Address Ik) Box IS6, 


THE FOUNDRY. 


WANTED —VPosition as foreman of foundry; 


experienced on both light and heavy work; 


cnn give good references. Address Box 
SZ. care THE FOUNDRY. 
WANTED—Position as superintendent or 


foundry by a man experi 
iron, floor and bench work. 


foreman of 
enced im gray 


Address, Box 190, care THE FOUNDRY. 
WANTED—Jovo at molding, 20 years exper 
ience, 10 on brass; good references if re 


old; wish to better iis 
Box 183, care THI 


Ad oO VPs 
Address 


quired, 
condition. 
FOUNDRY, 
WANTED 
Isamiilian 
and engine work; 
lish. Grood retreneces, 
care THE FOUNDRY. 
WAN TED—Contract 
foundry foreman: 


Position as foreman of foundry. 
with general jobbing machinery 
speak German and hng 
Address Box 175, 


work — by practical 
foundry doing line ot 
Inanufacturing to operate by the ton. Ret 
Address, with particulars, Box 
THE FOUNDRY. 


Crences 


ISS, cure 


WANTPED—-Position as superintendent, by 
practical mechanic, ino foundry and ma 
chine shop; gray iron, malleable and ear 


Wheels; after Dee. 1. Address, Supt.. care 
T. PY. Wood, 123i State st.. Racine, Wis. 
WANTED 
inalleable iron 


Position as 
foundry, 
and can produce oa 
Hnalleable steel. Best references furnished, 
Address) Malleable Superintendent, Box 
146, care TILE FOUNDRY. 


superintendent — of 
Have liad 


Levitan 


experience Stperior 


WANTED —Position as foreman of foundry 
by young man, good habits, first-class me 
chanie; can handle men to best advantage 


and produce at lowest possible cost: RoR 


shop preferred. References, Address, 
Box IST, care THE FOUNDRY. 
FOUNDRY FOREMAN—A_ bright young 


mman, SL years old, pattern-maker and 
molder, would like to take charge of foun 
dry employing molding machines. Capable 
of laying out work and superintending 
same, Address, “Machine,” Box 158, car 
THE FOUNDRY. 


WANTED. 


foreman of 


Position as superintendent 01 
foundry. Have had 25 years 
experience in handling men, making all 
Classes of lonm, dry and green sand cast 
air furnace expert; mixture for rolls, 
hydraulic machinery and ammonia fittings 
w specialty. References. 


ISO, care THE FOUNDRY. 


ings; 


Address, Box 


WANTED—By a 


metallurgist, 
thorough 


eminenths 


successful in laboratory work 
and in its practical application in founds 
Chilled, soll 


specifications 


practice, permanent position, 


and specialty castings to 


With economy, Laboratory for sale to ei 


lovers, Can influence orders for paying 


special work, Address Box 165, care PETS 


FOUNDRY. 


WANTED 
foundry 


To sell or lease: ‘To a practical 
man LT will sell or lease my foun 
dry anid Works at oa price that 
Will make it the chance of a lifetime to 
anyone with 2 small capital to get inte 
Des Moines, la., is the best and 
largest city in the State. For particulars 
address S. D. WILSON, No. 110 W. 7th st. 
Des Moines, La. 


Maciihe 


business. 


WANTED 
stand mixing metals, must also be a prac 
tical understand 
the inaking of small grey iron 
cheaply. Must be familiar with machine 
molding. Oniy reliable, capable and sober 
Inan wanted. Reply, 


A foundry foreman, must under 


molder and thoroughly 


Custiibss 


giving age, exper 
also, amount of sal 
ary expected. Address) Small 


Box 185, care THE FOUNDRY. 


ienee and references: 


Cuastilgs. 


FOR SALE—A foundry and machine shop. 
situated in Phillipsburg, N. J., on the 
banks of the Delaware River, directly op 
posite the city of Easton. 
tablished in 1872; capacity of foundry, S 
tons per day; machine shop equipped with 
modern tools and patterns; lot fronts on 
Peunsylvania R. R., 180x264 feet 
shop makes a specialty of manufacturing 
the Telegraph Fodder Cutter. Address, 
Vulean Iron Works, Phillipsburg, N. J. 


Business es 


deep: 











